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PART ONE 

INTRODUCTION TO MATERIEL DEVELOPMENT MANAGEMENT 

CHAPTER 1 
GENERAL 



1-1. Purpose 

a. This manual contains Army doctrine on 
the management of materiel development. It is 
designed to provide a basis for appropriate 
courses of instruction in the Army school sys- 
tem; to stimulate productive and economical 
approaches to the problem of managing ma- 
teriel development; and to furnish guidance for 
personnel engaged in the research and develop- 
ment, or support, of new materiel required for 
the effective equipment of the Army. It is nei- 
ther regulatory nor directive in nature, and 
personnel engaged in the management of ma- 
teriel development will continue to be governed 
by the current provisions of Army regulations, 
policies, and directives. The materiel presented 
herein can be applied without modification to 
both nuclear and nonnuclear warfare. 

b. Changes in organization, concepts and 
policy are of a continuing nature throughout 
the Department of the Army. This is equally 
true in the area of materiel development and in 
its management aspects. Users of this man- 
ual are encouraged to submit recommended 
changes and comments to improve the manual. 
Comments should be keyed. to the specific page, 
paragraph and line of the text in which the 
change is recommended. Reasons should be pro- 
vided for each comment to insure understand- 
ing and complete evaluation. Comments should 
be forwarded direct to the Commandant, 
U.S. Army Logistics Management Center 
(USALMC), ATTN: AMXMC-L-D, Fort Lee, 
Va. 23801. Source data cut off date for material 
contained in this publication is 1 March 1966 



with the exception of references to the U.S. 
Army Materiel Command and the U.S. Army 
Combat Developments Command organizations. 
Source cut off date for these organizations is 
25 July 1966. 

1-2. Scope 

a. Materiel development management is con- 
cerned with the principles, policies, organiza- 
tions, and management processes involved in 
developing weapons and equipment that are 
qualitatively superior to those of any potential 
enemy, at the least possible cost in time and 
money. It covers management processes 
throughout the life cycle of an item, from the 
initial identification of the requirement through 
type classification to ultimate phase-out. It 
shows the interrelationships of the research 
and development and logistics functions, with 
emphasis on the plans and actions that are 
taken prior to the physical entry of the new 
item into the Army inventory, in contrast to 
the supply management function for items in 
the inventory. In this, it complements other 
Army Field Manuals of the 38-series on whole- 
sale logistics. 

b. The subject is developed in six parts. 

(1) Part One. Introduction. 

(2) Part Two. Organization for Research 
and Development — describes the prin- 
cipal organizational elements at De- 
partment of Defense level and within 
the Department of the Army that are 
involved in the research and develop- 
ment effort. 
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(3) Part Three. Materiel Requirements — 
discusses the Joint Staff and Depart- 
ment of the Army guidance documents 
that give direction to the Army re- 
search and development effort. It de- 
scribes the documentation, processing, 
and approval of qualitative materiel 
requirements, including program and 
budget actions. In addition, it defines 
and discusses the categories of re- 
search and development and relates 
these categories to the requirements 
procedure. Finally, this part describes 
the complementary responsibility of 
the Atomic Energy Commission and 
the Department of Defense in the de- 
velopment of weapons, powerplants, 
equipment, or processes using nuclear 
energy. 



(4) Part Four. Materiel Development — 
discusses management planning, source 
evaluation and selection, management 
tools, considerations that influence the 
development process, and materiel 
testing. 

(5) Part Five. Production and Support — 
contains a limited discussion of quan- 
titative requirements, production and 
procurement planning, the mobiliza- 
tion production base, support plan- 
ning, technical assistance to operat- 
ing and support elements, and other 
materiel management functions. 

(6) Part Six. Other Agencies with Inter- 
est in Research and Development — de- 
scribes other Government and non- 
Government agencies with interest in 
research and development. 
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CHAPTER 2 
THE MATERIEL DEVELOPMENT PROCESS 



2-1. Recent History 

a. The explosive growth of science and tech- 
nology in the years since World War II has con- 
tributed significantly to military materiel even 
greater than its impact on the civilian economy. 
The major developments of World War II — 
nuclear weapons, missiles, and electronics — 
have been exploited, refined, and applied in a 
variety of ways. At the same time, new tech- 
niques and products have appeared at an ac- 
celerating rate; many of these either have been 
developed specifically for military purposes or 
have been quickly adapted to military uses. 
Such developments range from improvements 
in materials (for instance, the use of aluminum 
as armor) to fundamentally new products (for 
example, the transistor and the laser). 

b. The growing importance of military re- 
search and development is reflected in the de- 
fense budget. Total Department of Defense 
funds allocated for research, development, test, 
and evaluation were $2.1 billion in fiscal 1953; 
in fiscal 1963, they amounted to $6.3 billion. In 
fiscal 1963, missiles (a postwar category) ac- 
counted for 22 percent of the defense budget, 
and communications-electronics for 13.5 per- 
cent. (The latter category is now three times 
the size it was 10 years earlier.) From 1958 to 
1964 Army research, development, test, and 
evaluation funds nearly doubled — jumping 
from $774 million to $1,386 billion. By 1965 
the Army was conducting 470 research, devel- 
opment, test, and evaluation projects that in- 
volved almost 1,000 technical tasks, ranging 
from basic research to development of systems 
and equipment. 

c. As the pace and complexity of technologi- 
cal advance have grown, the interaction be- 
tween military materiel and operations has be- 



come increasingly important. Familiar weap- 
ons have undergone radical changes; for ex- 
ample, the 155-mm howitzer now has a nuclear 
capability. Totally new weapons, such as mis- 
siles, have been added to the inventory. Micro- 
miniaturization in electronics has lead to 
lighter, more reliable field and aircraft radios. 
The Special Purpose Individual Weapon is 
being developed to provide improved character- 
istics as to weight, accuracy, and killing power 
against point targets with an added capability 
for area fire. Light weight aluminum armor 
will make it possible to use the Sheridan vehicle 
in airdrops and in amphibious operations. The 
solid-fuel Pershing missile is easier to handle 
and has greater mobility than the liquid-fuel 
Redstone. The XM23 laser range finder will im- 
prove the accuracy of target location in field ar- 
tillery. Even the World War II combat boot has 
been succeeded by various special issues, such as 
"breathing boots" for jungle warfare and ther- 
mal boots for use in the Arctic. 

d. The development of new systems and 
equipment has also had a significant impact on 
the manner of accomplishing service missions. 
The Hawk missile has become a keystone in the 
Army's air defense organization, and the air 
defense of forces in the field is affected by de- 
velopments such as the Redeye missile. Heli- 
copters and short takeoff and landing aircraft, 
coupled with weight reductions in division 
equipment, have made possible the airmobile 
division, with its advantages of surprise, ma- 
neuverability, and avoidance of military and 
geographic obstacles. The flexible structure of 
the new ROAD division in turn exploits recent 
advances in firepower and mobility. 

e. Although these improvements in perform- 
ance and capability of materiel have resulted in 
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a stronger military posture, they have fre- 
quently been accompanied by increased com- 
plexity and rising cost, both for development 
and procurement of materiel. The Tube 
Launched Automatically Optically Tracked 
Wire Guided Missile system (TOW) is more 
complex than are gun type antitank weapons 
because of its guidance and control subsystems. 
The Sheridan vehicle, in addition to having the 
normal subsystems and components of an 
armed reconnaissance vehicle, includes either 
the rocket-firing and control systems of the 
Shillelagh missile or the TOW. On another level 
of complexity, all missile systems have large 
numbers of subsystems (rocket motors, guid- 
ance systems, hydraulic controls, warheads, 
airframes, electrical power sources, and other 
ancillary units). Since each subsystem is often 
developed specifically for the missile system, 
systems integration becomes a major element in 
the development process. 

/. Organization for Materiel Development in 
the Department of Defense and the military 
services has been modified to meet the needs of 
rapid change, increased equipment complexity, 
and higher cost. By 1958 the Directorate of 
Defense Research and Engineering had been 
established in the Office of the Secretary of 
Defense. At that time, an implementing agency 
for special projects, the Advanced Research 
Projects Agency, was set up in the Office of the 
Secretary of Defense. Today the Directorate of 
Defense Research and Engineering and other 
elements of the Office of the Secretary of De- 
fense coordinate, and control, research and de- 
velopment programs throughout the Depart- 
ment of Defense. 

g. In 1962 the Army underwent a major 
reorganization with the objective of separating 
Army staff and operational functions. A major 
step in this reorganization was the formation 
of the Combat Developments Command and the 
Army Materiel Command. The Combat Devel- 
opments Command is charged with formulating 
and documenting current doctrine pertaining 
to the Army in the field and, in anticipation of 
the nature of land warfare in the future, de- 
termining the kinds of forces and materiel 



needed and how they should be employed; and 
with making recommendations to Headquar- 
ters, Department of the Army, in this regard. 
The Army Materiel Command is responsible in 
assigned areas for research, development, 
engineering, test and evaluation, procurement, 
production, and logistics support of Army ma- 
teriel. The materiel development responsibility 
of the Army Materiel Command is carried out 
by the commodity commands — Electronics, 
Missiles, Weapons, Mobility, and Munitions — 
with central coordination at Headquarters, 
Army Materiel Command. 

h. The other services have carried out re- 
organizations similar to that of the Army, and 
for essentially the same reasons. In 1961 the 
Air Force reorganized its materiel activities, 
assigning research and development responsi- 
bility to the Air Force Systems Command and 
logistics support to the Air Force Logistics 
Command. In 1963 the Navy created the Naval 
Material Support Establishment, headed by the 
Chief of Naval Material and incorporating the 
four bureaus responsible for materiel develop- 
ment, production, and support. 

i. In recent years a number of management 
information and control systems oriented to 
the materiel development process have emerged. 
Two well-known examples are the program 
evaluation and review technique and configura- 
tion management. Most of these systems ad- 
dress the problems of managing complex system 
development projects. They rely heavily on 
statistical analysis and the theory of proba- 
bility to cope with inherent uncertainty, and 
tend to use computers for the great number of 
repetitive calculations made necessary by the 
complexity of the development process. In gen- 
eral, such management systems tend to impose 
increasing rigor and precision on the definition 
and monitoring of the discrete activities in- 
volved in materiel development. 

2—2. The Materiel Development Cycle 

a. The materiel development process trans- 
forms the needs that arise from Army planning 
into systems and equipment that will fulfill 
Army missions. The cycle progresses from the 
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definition of a qualitative operational require- 
ment to the acceptance of an approved item 
into the Army inventory. It embraces research 
and exploratory development, advanced devel- 
opment, and engineering development; it also 
extends to operational systems development. 

b. While Army plans define the Army's or- 
ganizational structure against the predicted 
nature of operations in the future, Army re- 
search and development creates and exploits the 
technology that will ultimately yield materiel to 
support the operations. The guidance for Army 
research and development activities stems from 
research and development planning documents, 
which in turn are based on Army plans de- 
scribing future operational requirements for 
forces and materiel. 

c. The process of working from an opera- 
tional objective to an approved item follows a 
well-defined pattern. It begins with the state- 
ment of a desired objective. This statement then 
triggers whatever research, exploratory devel- 
opment, or advanced development may be neces- 
sary to define technical concepts and approaches 
to the objective. Incident to the above is the 
need to consider concurrent planning associ- 
ated with maintenance support of the equip- 
ment or system to include organization person- 
nel, publications, training, special tools, and 
test equipment requirements. When total feasi- 
bility has been established — that is, when the 
objective and the means of meeting it are ac- 
ceptable — the most promising technical ap- 
proach is pursued with greater and greater 
precision and detail. At the same time, the 
objective may undergo successive refinements 
as the needs and the possibilities become 
clearer. 

d. For the largest and most important devel- 
opments, a rigorous management procedure is 
called into play — the technical development 
plan, contract definition, configuration manage- 
ment, and project management. For the most 
part, these procedures are initiated just be- 
fore or during the engineering development 
phase — that is, at the time when the greatest 
investment of resources is required to yield a 



result. The engineering development phase nor- 
mally ends with the completion of acceptance 
tests and the type classification as Standard A 
of a new item of Army materiel. Once an item 
has been type-classified as Limited Production 
or Standard A, and programing, budgeting, 
and procurement authority have been approved, 
it goes into production and is then distributed 
for use. For some major Army items, the de- 
velopment process may continue into the pro- 
duction phase, when operational requirements 
may call for limited production prior to com- 
pletion of development. 

e. The materiel development process itself 
is carried on within the framework of the De- 
partment of Defense program system. Long- 
term planning, including development planning, 
is essential if the services are to fulfill their 
missions. Although this planning process ex- 
tends over periods of many years, the process 
of budgeting and funding is an annual one. 
The link between long-term plans and annual 
budgets is the Department of Defense pro- 
graming system, which is oriented to military 
missions within a 5-year cycle. This program- 
ing system also affords centralized control and 
analysis of resources throughout the Depart- 
ment of Defense by measuring the time-phased 
relationship of resource inputs (money, ma- 
terial, equipment, for example) against mili- 
tary outputs (forces and materiel). All activi- 
ties of the services, from research and 
development to operations and maintenance, 
are included in the Department of Defense 
programing system. 

/. Budgeting flows out of programing. The 
annual estimate of resource requirements is 
translated from mission-related programs into 
the budgetary categories (Research, Develop- 
ment, Test, and Evaluation; Procurement of 
Equipment and Missiles, Army; and so forth) 
for which the Congress appropriates funds. 
The three milestones strived for in the budget- 
ary process occur (1) in the fall, when the 
services present final updated requests for 
funds to the Office of the Secretary of Defense; 
(2) in the spring, when Congressional approval 
is granted; and (3) in the summer, when the 
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Bureau of the Budget apportions the funds 
through the Office of the Secretary of Defense. 

2-3. The Management Process 

a. The objective of materiel development 
management is to develop materiel which 
achieves stated performance requirements with- 
in stated time schedules at minimum cost for 
development, production, and operation. The 
management process involves achieving bal- 
ance between these factors — assuring that un- 
necessary technical features are not designed 
into the equipment at the expense of time or 
cost, or that time or cost limitations do not de- 
grade performance below stated requirements. 

b. Two factors make the development pro- 
cess a peculiarly difficulty challenge to manage- 
ment. The first is technical uncertainty. Since 
to some extent every development project in- 
volves doing something for the first time, pre- 
diction is difficult; both schedules and costs 
are relatively hard to estimate. The second is 
technical complexity — a factor that becomes 
more and more important as the state of the 
art advances. This technical complexity con- 
tributes to the element of risk or uncertainty 
in the development. It also creates unprece- 
dented demands on management. More and 
more organizational elements become involved 
in the development of a single item, and their 
activities must be coordinated. Engineering 
changes must be rigorously controlled to insure 
that the item can be operated and maintained 
in the field. 

c. As the development of an item progresses, 
the manager must be constantly alert to this 



problem of keeping his objectives in proper 
balance. For example, he must know the state 
of technical progress; whether the development 
is on schedule; and whether it is within the 
established budget. In addition, he must be in 
a position to make trade-offs within the 
boundaries of his established objectives. He may 
have to accept additional weight in order to 
achieve the necessary electrical power output. 
He may have to accept a 2-month delay in 
order to obtain a fuel inlet that meets the design 
objectives. Or he may have to find additional 
resources to meet the objectives within the time 
scheduled. At the same time, he must be alert 
to the impact of development decisions on pro- 
duction, operation, and maintenance of the 
equipment. Thus, whether a component is de- 
signed to be repairable or consumable may 
make a great difference in the ease and cost of 
supporting and maintaining the entire item. 

d. All recent innovations in the management 
of materiel development are meant to deal with 
problems of this sort. PERT, for example, orig- 
inated in the need for increasing the relia- 
bility of schedule estimates in a top-priority 
military program. Project managers were es- 
tablished in the Army because of the need for 
concentrated, high-level management atten- 
tion on key development projects. In general, 
the newer management systems and techniques 
try to provide a degree of "visibility" and con- 
trol over the materiel development process that 
is comparable to the degree of control already 
achieved over the very different process of 
production. 
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PART TWO 

ORGANIZATION FOR RESEARCH AND DEVELOPMENT 

CHAPTER 3 
DEPARTMENT OF DEFENSE (DOD) 



Section I. INTRODUCTION 



3—1. Background 

a. The composition and the effectiveness of 
the armed forces are dependent on the nature 
and availability of the materiel supplied to 
them. For this reason, virtually every activity 
within the Department of Defense has an 
interest in the results of materiel development 
and may, at one time or another, be actively 
involved in the development process itself. 
Certain activities have specific, continuing re- 
sponsibilities for the management of materiel 
development. However, the process is not a 
stratified one, but a cooperative undertaking, 
involving activities and organizations at all 
levels of the Department of Defense. 

b. Although the emphasis in this chapter is 
on those offices at Office of Secretary of De- 
fense — Joint Chiefs of Staff level that are 
directly concerned with materiel development, 
the general organization of the Department of 
Defense will also be discussed. The detailed 
explanation, provided in succeeding chapters, 
of the management of materiel development in 
the Army will thus proceed logically in the 
overall context of the Department of Defense. 

3-2. Mission of the Department of Defense 

This Department was established by Con- 
gress in the National Security Act of 1947. Its 



formation was part of a comprehensive pro- 
gram to provide for the future security of the 
United States by integrating the national 
security policies and procedures of the several 
departments, agencies, and functions of the 
Government. Broadly defined, the mission of 
the Department of Defense is to maintain the 
armed forces for national defense and to up- 
hold and advance the national policies and 
interests of the United States. A critical part 
of this mission is the development of materiel 
for the armed forces. Since Congress specific- 
ally intended to eliminate any unnecessary 
duplication of effort in the new Department of 
Defense, particularly in research and engineer- 
ing, the overall direction and coordination of 
this function is vested in the Secretary of 
Defense. 

3-3. Organization 

The organization of the Department of De- 
fense is shown in figure 3-1. It includes the Office 
of the Secretary of Defense, the Joint Chiefs 
of Staff, the unified and specified commands, 
the Department of Defense agencies, and the 
military departments. The last are separately 
organized under service Secretaries, function- 
ing under the direction, authority, and control 
of the Secretary of Defense. 
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Section II. OFFICE OF THE SECRETARY OF DEFENSE 



3-4. Organization 

The Office of the Secretary of Defense, which 
provides direct staff assistance and advice to 
the Secretary, is organized along functional 
lines. It includes the Director of Defense Re- 
search and Engineering, the Assistant Secre- 
taries of Defense, the General Counsel, and a 
number of staff offices. Some individuals, like 
the Director of Research and Engineering, have 
responsibilities that are concerned largely with 
the development of materiel. Others, like the 
Secretary himself, have many responsibilities 
outside the scope of materiel development, but 
nevertheless play vital, identifiable roles in 
the process. 

3-5. The Secretary of Defense 

a. General. The Secretary of Defense is the 
principal assistant to the President on matters 
of defense. His influence on materiel develop- 
ment is substantial, being exercised both 
through broad administrative responsibilities 
and specific actions on individual developments. 

b. Administrative Responsibilities. As the 
chief executive of the Department of Defense, 
the Secretary of Defense is responsible for and 
controls the activities of the various com- 
ponents and offices of the Department. He con- 
trols and directs the implementation of the ma- 
teriel development process through the Secre- 
taries of the services. 

c. Programing Decisions. The Secretary is 
directly involved in decisions about what de- 
velopments will be undertaken and what re- 
sources will be made available. All new pro- 
gram elements in the programing structure 
of the Department require the approval of the 
Secretary or the Deputy Secretary, as do all 
program changes above specified thresholds 
(administrative restrictions on resources which 
limit approval authority for making changes 
in the base program). This means that before 
major research and development activities are 
begun or changed, or before they enter a new 
stage, a detailed analysis must be presented 



to the Secretary. After evaluation of the re- 
sources, force requirements, trade-offs, and 
so on, that are involved, he then decides what 
programs will be pursued. Smaller develop- 
ments or research activities are processed in a 
similar way, although they normally are 
handled in related groups rather than singly. 

d. Budgeting and Actions on Specific Sys- 
tems. In addition to the longer-term decisions 
of programing, the Secretary is involved in 
the annual budgeting process. Requests for 
funds by the services undergo analysis and re- 
appraisal within the Office of the Secretary of 
Defense prior to the Secretary's justification 
before Congress. After appropriation of the 
funds by Congress, the Bureau of the Budget 
makes apportionment to the services through 
the Assistant Secretary of Defense, Comp- 
troller. The Secretary of Defense has some de- 
gree of latitude in this. While funds may not 
be transferred between services, they may be 
reapportioned among programs within a serv- 
ice. Funds authorized by Congress for partic- 
ular programs may also be withheld for various 
reasons, such as a pending determination of 
technical feasibility or the need to validate the 
original requirement. After apportionment, the 
Secretary may affect funds availability within 
a budget year by reprograming. (The levels of 
reprograming authority depend on the nature 
and magnitude of programs.) When circum- 
stances warrant, the Secretary may also main- 
tain personal cognizance of specific materiel 
development situations — for instance, he is 
directly interested in the new main battle tank 
being jointly developed by the United States 
and the Federal Republic of Germany, and in 
source and design selection for the Air Force/ 
Navy experimental tactical fighter. 

e. National Security Council. In addition to 
his role in the Department of Defense, the 
Secretary, as a permanent member of the 
National Security Council, participates in de- 
fining the broad objectives of national security 
and relating them to coordinated missions for 
the executive departments. As this broad guid- 
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ance is developed into specific Defense missions, 
the nature and size of required forces are 
established. Both mission and force require- 
ments inevitably affect materiel development. 
For example, the requirement for a limited- 
war response capability that grew out of the 
National Security Council guidance has re- 
sulted in the generation of Army requirements 
for lightweight, quickly transportable materiel, 
including new types of tactical weapons. 

3-6. The Deputy Secretary of Defense 

The Deputy Secretary of Defense is responsi- 
ble for supervising and coordinating the activi- 
ties of the Department of Defense as the 
Secretary directs. He acts for the Secretary 
during his absence or in the event of his dis- 
ability. 

3-7. The Assistant Secretary of Defense 
(Comptroller) 

a. The Assistant Secretary of Defense 
(Comptroller) is the principal adviser and as- 
sistant to the Secretary of Defense on budg- 
etary and fiscal matters. In this capacity, he 
administers procedures and systems that are 
integral to all Department of Defense manage- 
ment, including that of materiel development. 
He supervises preparation of the Department's 
budget estimates and establishes policies and 
procedures governing the administration of 
such functions as budgeting, accounting, re- 
porting, internal auditing, and collecting and 
disbursing Department of Defense funds. 

b. He plays an active role in the adminis- 
tration of the Department of Defense program- 
ing system, principally in the review, monitor- 
ing, and coordination of program submissions 
from the military departments. He also com- 
piles and analyzes financial and nonfinancial 
data on Department of Defense programs to 
determine their economic impact and to de- 
velop or improve the systems and techniques 
used in managing these programs. 

c. In the performance of his responsibilities, 
the Assistant Secretary of Defense (Comp- 
troller) has the assistance of four deputies: 



(1) The Deputy Assistant Secretary of 
Defense (Accounting and Audit) is 
responsible for policy and procedures 
in those fields. 

(2) The Deputy Assistant Secretary of 
Defense (Management) performs in- 
ternal audit and statistical services. 

(3) The Deputy Assistant Secretary of 
Defense (Budget) is directly con- 
cerned with the materiel development 
programs, since he works closely with 
the services during the budget sub- 
mission, approval, and apportionment 
process. He is also concerned with the 
administration and support of repro- 
graming actions taken by the Secre- 
tary of Defense within the budget 
year. 

(4) The Deputy Assistant Secretary of 
Defense (Programing) is the central 
point for operation of the program- 
ing mechanism (discussed in detail in 
ch 7). Service submissions for new 
programs or program changes are 
made through this office, which con- 
trols and monitors them. The Deputy 
Assistant Secretary of Defense (Pro- 
graming) makes determinations on 
the adequacy and format of data sub- 
mitted; coordinates with action and 
information offices in the Office of the 
Secretary of Defense and Joint Chiefs 
of Staff; consolidates analyses and 
recommendations for submission to 
the Secretary of Defense; transmits 
decisions to the implementing com- 
ponent; and obtains the required sup- 
plemental data from the implementing 
component. Within Deputy Assistant 
Secretary of Defense (Programing) 
the Directorate for Program Analysis 
receives various cost data and other 
information on existing programs, 
which it evaluates for use in Office of 
Secretary of Defense decision-making 
in a variety of areas. Outputs from 
this directorate are also used in estab- 
lishing doctrine and management 
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techniques, such as the Cost and Eco- 
nomic Information System Program, 
which, among other things, is de- 
signed to improve cost estimating and 
progress reporting. 

3-8. The Assistant Secretary of Defense 
(Systems Analysis) 

a. The Assistant Secretary of Defense (Sys- 
tems Analysis) is the principal adviser and 
assistant to the Secretary of Defense in the 
analysis of force requirements and related re- 
sources. The position of this Assistant Secre- 
tary was created in 1965; until that time, his 
functions were performed within the organiza- 
tion of the Assistant Secretary of Defense 
(Comptroller). 

b. The responsibilities of the Assistant Sec- 
retary of Defense (Systems Analysis) include 
reviewing quantitative requirements, including 
forces, weapon systems, equipment, personnel, 
and nuclear weapons; initiating, monitoring, 
guiding, and reviewing requirements studies 
and cost/effectiveness studies; and conducting 
or participating in special studies as directed 
by the Secretary of Defense. In performing 
these responsibilities he uses a variety of an- 
alytical techniques, including cost/effectiveness 
studies and trade-off analyses. 

c. The functions assigned to the Assistant 
Secretary of Defense (Systems Analysis) in- 
clude the following: 

(1) Develop measures of cost and effec- 
tiveness in order to make quickly and 
accurately analyses of a variety of 
alternative programs of force struc- 
ture, weapons systems, and other 
military capabilities projected over a 
period of several years. 

(2) Assemble, consolidate, summarize, and 
present data in various forms to 
show the total implications of alter- 
native programs in terms of relative 
costs, feasibility, and effectiveness, 
and the problems of choice involved. 

(3) Analyze and review quantitative re- 
quirements in the following func- 
tional fields: 



(a) force structures; 

(b) total manpower; 

(c) weapons systems and major end 
items of materiel — e.g., bombs, tor- 
pedoes, ships, vehicles, ammunition; 

(d) nuclear weapons; 

(e) transportation, including mobility 
and deployment; 

(/) information and communication 
systems closely related with the 
above requirements. 

(4) Analyze and review quantitative mili- 
tary requirements of allied and other 
foreign countries. 

(5) Assist the Secretary of Defense in 
initiating, monitoring, guiding, re- 
viewing, and summarizing require- 
ments studies. 

(6) Participate in review of Consolidated 
Programs for command, control, com- 
munication, and intelligence function- 
al activities. 

(7) Develop planning guidance and effec- 
tiveness criteria to be used in the de- 
termination and compilation of re- 
quirements by Department of Defense 
components for materiel, weapons, 
transportation, and information and 
communications systems for com- 
mand and control and intelligence. 

(8) Review overall force guidance and as- 
sociated plans. 

(9) Analyze the impact upon the civilian 
economy of Department of Defense 
utilization of resources in the above 
functional areas. 

(10) Provide special support to the Secre- 
tary of Defense for Department of 
Defense participation in those nonde- 
fense governmental programs as- 
signed by the Secretary of Defense 
and in which the Department of De- 
fense has strong interest, such as the 
Supersonic Transport Program and 
maritime subsidies. 
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3-9. The Assistant Secretary of Defense 
(Installations and Logistics) 

a. The Assistant Secretary of Defense (In- 
stallations and Logistics) is the principal ad- 
viser and assistant to the Secretary of Defense 
in the area of quantitative materiel require- 
ments, production planning, and scheduling; 
materiel acquisition, maintenance, distribution, 
and disposal; transportation, telecommunica- 
tions, and petroleum; and industrial facilities 
and military construction. 

b. He is vitally interested in the actions and 
decisions made during the development phase 
that will affect the procurement, production, 
and logistic support phases of the materiel life 
cycle. He studies the logistical implications of 
materiel development programs or changes to 
them included in the Five- Year Force Struc- 
ture and Financial Program; this evaluation 
includes appraisal of industrial production and 
support capabilities and capacities, as well as 
certain cost aspects. The evaluation performed 
by this office often helps to guide and shape 
related materiel development decisions. 

c. This Assistant Secretary also reviews 
service programs for integrated logistic sup- 
port, including logistical participation in the 
development of qualitative requirements, tech- 
nical development plans, contract definition, 
and various negotiation phases. Finally, the 
time-phased progress of materiel developments 
is closely followed to make certain that produc- 
tion and deployment schedules can be met. 

3-10. The Assistant Secretary of Defense 
(International Security Affairs) 

a. The Assistant Secretary of Defense (In- 
ternational Security Affairs) is the principal 
assistant to the Secretary of Defense for in- 
ternational security. In this role he coordinates 
National Security Council policy within the 
Department of Defense. In addition, he is re- 
sponsible for the plans and procedures of the 
Military Assistance Program, for supervising 
this program, and for monitoring the activi- 
ties of Military Assistance Advisory Groups. 
He is also active in developing and coordinat- 
ing defense positions in international affairs, 



including foreign agreements, and coordinates 
Department of Defense affairs with the De- 
partment of State. Discharge of these respon- 
sibilities involves the Assistant Secretary of 
Defense (International Security Affairs) in the 
definition of materiel requirements and in co- 
operative development programs. 

b. It is a Department of Defense policy to co- 
operate with our allies in research and devel- 
opment to meet joint requirements under the 
various international programs. The Assistant 
Secretary of Defense (International Security 
Affairs) provides policy guidance to the Direc- 
tor of Defense Research and Engineering in his 
monitoring of service-implemented cooperative 
research and development programs. 

c. Although the Military Assistance Pro- 
gram is a responsibility of the Department of 
State, the Department of Defense is responsi- 
ble for its implementation. The Assistant Sec- 
retary of Defense (International Security Af- 
fairs) acts for the Secretary of Defense; for ex- 
ample, he has the authority to permit use of 
Military Assistance Program funds for the ex- 
change of technical and scientific information 
under the Mutual Weapons Development Data 
Exchange Program and the Defense Develop- 
ment Exchange Program. Materiel develop- 
ment and logistics support for the Military 
Assistance Program are performed by the indi- 
vidual services under overall coordination from 
the Assistant Secretary of Defense (Interna- 
tional Security Affairs). 

3-1 1 . The Director of Defense Research 
and Engineering 

a. Responsibilities. The Director of Defense 
Research and Engineering is the point of coor- 
dination for all research and development ac- 
tivity within the Department of Defense. It is 
his job to develop the policies, establish the 
procedures, and provide the guidance under 
which the materiel development effort is car- 
ried out. He also monitors particular projects 
or programs. The Director of Defense Research 
and Engineering is the principal assistant to 
the Secretary in scientific and technical mat- 
ters; basic and applied research; research, de- 
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velopment, test, and evaluation of weapons, 
weapon systems, and defense materiel; and de- 
sign and engineering for suitability, produci- 
bility, reliability, maintainability, and materi- 
als conservation. 

b. The Office of the Director. The Office of 
Director of Defense Research and Engineering 
is composed of mission- and systems-oriented 
groups. The total complement of 150 military 
and 200 professional civilian personnel is or- 
ganized as shown in figure 2. All research, de- 
velopment, test, and evaluation projects that 
represent Department of Defense program ele- 
ments or parts of elements are assigned to one 
of the major groups for monitoring. Close, in- 
formal relationships are maintained with the 
project-implementing Defense component. 

c. The Defense Science Board. This board is 
composed of members appointed from civilian 
life by the Secretary of Defense upon recom- 
mendation of the Director of Defense Research 
and Engineering. It advises the Secretary of 
Defense, through the Director of Defense Re- 
search and Engineering, on scientific and tech- 
nical matters of interest to the Department of 
Defense. It is particularly concerned with poli- 
cy matters in the area of long-range planning. 

d. Functions of the Director. The Director of 
Defense Research and Engineering is responsi- 
ble for a number of functions in the Depart- 
ment of Defense. He must — 

(1) Recommend policies and guidance 
governing Department of Defense 
planning and program development. 

(2) Plan and recommend an optimum in- 
tegrated program of research and de- 
velopment to meet the requirements 
of national military objectives and 
initiate projects to fill important gaps 
which may exist. 

(3) Review projects, programs, and ob- 
jectives of programs of the military 
departments and other Department 
of Defense research and development 
agencies. 

(4) Develop systems and standards for 
the administration and management 
of approved plans and programs. 



(5) Evaluate the administration and man- 
agement of approved policies, pro- 
grams, and projects. 

(6) Recommend the assignment or reas- 
signment of research and engineer- 
ing responsibility for the development 
of new weapons or weapons systems. 

(7) Direct and control (including their 
assignment or reassignment) research 
and engineering activities that the 
Secretary of Defense deems to re- 
quire centralized management. 

(8) As approved by proper authority, en- 
gage in or designate appropriate re- 
search and development facilities to 
engage in basic and applied research 
projects essential to the responsibili- 
ties of the Department of Defense 
which pertain to weapons systems and 
other military requirements — 

(a) by contract with private business 
entities, educational or research in- 
stitutions or other agencies of gov- 
ernment, 

(b) through one or more of the military 
departments, or 

(c) by utilizing employees and consul- 
tants of the Department of De- 
fense. 

(9) Recommend appropriate steps (in- 
cluding the transfer, reassignment, 
abolition and consolidation of func- 
tions) which will provide in the 
Department of Defense for more effec- 
tive, efficient and economical admin- 
istration and operation, will eliminate 
unnecessary duplication, or will con- 
tribute to improved military prepar- 
edness. 

(10) Recommend to the Secretary of De- 
fense appropriate funding for re- 
search, development, test, and evalua- 
tion, including allocations from the 
Emergency Fund, Department of De- 
fense. 

(11) Keep the Department of Defense in- 
formed on significant trends in scien- 
tific research relating to national se- 
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curity and recommend measures to as- 
sure continuing progress. 

(12) Exercise administrative direction of 
the Weapons Systems Evaluation 
Group and assure its responsiveness 
to the needs of the Joint Chiefs of 
Staff and the Office of the Secretary 
of Defense for operations analysis. 

(13) In coordination with the Assistant 
Secretary of Defense (International 
Security Affairs), engage in programs 
for assistance to friendly countries in 
military research and development 
and in the interchange of related sci- 
entific and technical information. 

(14) Such other duties as the Secretary of 
Defense assigns. 

e. Special Control Procedures. 

(1) General. The liaison between the Of- 
fice of the Director of Defense Re- 
search and Engineering groups and 
the project-implementing Department 
of Defense component provides in- 
formal but close control of research 
and development projects. However, 
in some cases more formal procedures 
than these are necessary. Three of the 
most important for development pro- 
grams are the Technical Development 
Plan, Contract Definition, and the Pro- 
graming System. 

(2) Technical Development Plans. A Tech- 
nical Development Plan is submitted 
periodically for major or specified 
projects in advanced development, en- 
gineering development, or operational 
systems development. The Technical 
Development Plan must describe the 
project's objective, technical aspects, 
management approach, resource re- 
quirements, and schedules. This not 
only provides the Director of Defense 
Research and Engineering with in- 
formation and control, but also es- 
tablishes the base lines from which 
developing agencies report deviations. 
The Technical Development Plan is 
discussed in detail in chapter 11. 



(3) Contract Definition. The Contract 
Definition procedure is required for 
major or specified development pro- 
jects. The purpose of this precedure 
is to develop a definitive technical ap- 
proach, management plan and cost 
data as the basis for proceeding with 
engineering development. Contract 
Definition is discussed in detail in 
chapter 8. 

(4) The Programing System. The Pro- 
graming System provides the Direc- 
tor of Defense Research and Engi- 
neering with formal control of major 
changes in research and development 
programs. Program Change Proposals 
involving or affecting the research, 
development, test, and evaluation pro- 
gram are processed through the Di- 
rector of Defense Research and Engi- 
neering for his recommendations to 
the Secretary of Defense; he is, there- 
fore, one of the principal architects of 
the programs undertaken. During the 
annual budgeting process and again 
during apportionment, this Director 
performs a similar analysis and rec- 
ommendation function on service sub- 
missions. The Programing System is 
discussed in detail in chapter 7. 

(5) Other Controls. The Director obtains 
such other information and reports as 
he deems necessary to perform his as- 
signed functions. To insure proper in- 
teraction of the total research and 
development effort with military 
strategy, he maintains close liaison 
with the Joint Chiefs of Staff and the 
military departments. When appro- 
priate, he seeks formal statements of 
requirements. 

/. Other Director of Defense Research and 
Engineering Responsibilities. 

(1) The Director is active in a number of 
other areas affecting materiel devel- 
opment. These include the storage, re- 
trieval, and exchange of information 
on research and development activi- 
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ties, and the supervision, coordina- 
tion, and review of the Defense Scien- 
tific and Technical Information Pro- 
gram. 

(2) The services are charged with insur- 
ing that the materiel and equipment 
developed are compatible with nor- 
mally available transportation; the 
Director of Defense Research and En- 
gineering supervises implementation 
of this process. Together with the As- 
sistant Secretary of Defense (Instal- 
lations and Logistics), the Director 
resolves conflicts between production 
and maintenance mobilization plans. 
By direction of the Secretary of De- 
fense, the Director is specifically re- 
sponsible for monitoring the Har- 
monization Programs of the military 
departments, and in this connection 
takes certain specified actions, such 
as negotiation of policy agreements 
with foreign ministries of defense. 

g. The Advanced Research Projects Agency. 
(1) The Advanced Research Projects 
Agency, established in 1958, is em- 
ployed by the Director of Defense Re- 
search and Engineering to further the 
Department of Defense mission. Op- 
erating with a 1965 budget of $250 
million, the Agency's 75-man profes- 
sional staff pursues basic and applied 
research projects assigned by the Di- 
rector of Defense Research and Engi- 
neering. In this it utilizes the serv- 
ices of the military departments, 
other Government agencies, industrial 
firms, and other organizations. The 
Agency is responsible for keeping De- 
partment of Defense components in- 
formed of technological advances; it 
maintains close liaison with the mili- 
tary departments and Defense Depart- 
ment agencies and sponsors work that 
they perform. Within the Army, the 
Chief of Research and Development 
and the Research and Development 
Directorate of the Army Materiel 
Command are the coordinating points 



for proposals on efforts sponsored by 
the Advanced Research Projects 
Agency. 

(2) Typical of these efforts and their ef- 
fect on Army materiel development is 
Project Defender, which involves bas- 
ic research, experimentation, develop- 
ment, and systems feasibility demon- 
strations to obtain technologically 
advanced defenses against space ve- 
hicles and ballistic missiles. One out- 
growth of Defender was the decision 
to proceed with development of a ter- 
minal A-ICBM system, after studies 
had ruled out launch-phase or mid- 
course interceptors as impractical. 
Consequently Nike-X is now under 
development by the Army as a termi- 
nal interceptor. 

h. The Weapons Systems Evaluation Group. 

(1) The Weapons Systems Evaluation 
Group, like the Advanced Research 
Projects Agency, is a separate body 
administered by the Director of De- 
fense Research and Engineering. It 
was established in 1948 to conduct op- 
erations analyses and evaluations as 
directed by the Director and the Joint 
Chiefs, or by other elements of the 
Office of the Secretary of Defense as 
authorized by the Secretary. Although 
the results of these studies are not 
binding on any Defense Department 
group, they are used by the Director 
of Defense Research and Engineering, 
the Joints Chiefs of Staff, and others 
in planning. 

(2) The Weapons Systems Evaluation 
Group's reports usually focus on the 
use, cost/effectiveness, and limitations 
of weapons systems. The studies may 
indicate that expansion or contraction 
of existing developments is advisable, 
or they may suggest new requirements. 
For example, studies conducted by the 
Group in 1959 on limited warfare, 
particularly in relation to internal de- 
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fense forces, have had a strong influ- 
ence on Army materiel requirements. 
Such studies typically employ the 
services of contractors, especially the 
Institute for Defense Analysis. This 
institute, a nonprofit organization es- 
tablished in 1956, is a joint effort 



sponsored by eleven participating uni- 
versities under a Ford Foundation 
grant. Its major activity is the sup- 
port of Weapons Systems Evaluation 
Group studies, although it also en- 
gages in defense studies for other 
branches of the Government. 



Section III. THE JOINT CHIEFS OF STAFF 



3-12. Organization of the Joint Chiefs of 
Staff 

a. The Joint Chiefs of Staff are the principal 
military advisers to the President, the National 
Security Council, and the Secretary of Defense. 
The organization comprises the Chairman, the 
Service Chiefs, the Joint Staff, the Joint Secre- 
tariat, the Directorate of Administrative Serv- 
ices, representatives on certain international 
treaty organizations, and various other special 
assistants and groups. 

b. The Joint Staff is composed of approxi- 
mately 400 officers organized by functions into 
Directorates of Personnel (J-l), Operations 
(J-3), Logistics (J-4), Plans and Policy (J-5), 
Communications and Electronics (J-6), and 
special assistants for military assistance af- 
fairs, arms control, and internal defense and 
special activities. 

3-13. Responsibilities and Functions of the 
Joint Chiefs of Staff 

a. Positioned in the chain of command be- 
tween the President, the Secretary of Defense, 
and the commanders of unified and specified 
commands, the Joint Chiefs of Staff are the 
principal source of military planning and guid- 
ance in the Department of Defense. Their influ- 
ence on materiel development is enormous, 
since they translate broad guidance from the 
National Security Council and the Secretary of 
Defense into military missions that shape the 
entire materiel development process. 

b. The Joint Chiefs of Staff provide this 
guidance to the materiel development effort in 
a number of ways — 

(1) The Joint Chiefs and the Joint Staff 
maintain close relationships with of- 



fices in the Office of the Secretary of 
Defense, particularly the Director of 
Defense Research and Engineering, 
and with the service components. 

(2) The Joint Chiefs of Staff provide the 
Secretary (and/or the Director) with 
statements of broad strategic guid- 
ance for use in an integrated research 
and development program; statements 
of overall military requirements; 
statements of the relative importance 
of development programs with re- 
spect to unified and specified com- 
mands; and recommendations for the 
assignments of specific weapons to 
the armed forces. 

(3) They also guide materiel development 
through formalized plans. The Joint 
Long-range Strategic Studies form 
the basis for evolving military philos- 
ophy and serve as major guidance for 
basic and applied research programs. 
The Joint Strategic Objectives Plan, 
projected for 5 to 10 years, takes na- 
tional objectives and policies and ex- 
presses them as military objectives 
and strategy. This Plan serves as 
guidance for the size and composition 
of forces, which, in turn, affect mate- 
riel requirements in exploratory, ad- 
vanced, engineering, or operational 
systems development. 

(4) The Joint Chiefs of Staff provide di- 
rect guidance to the services in the 
development of service plans. The 
Basic Army Strategic Estimate, the 
Army Strategic Plan, and the Army 
Force Development Plan, all of which 
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are responsive to guidance by the 
Joint Chiefs, constitute a guide for 
Army materiel developments. 

(5) The Joint Chiefs also provide materiel 
development guidance through the 



Programing System. The Joint 
Chiefs — automatically furnished all 
Program Change Proposals — advise 
on the strategic impacts of signifi- 
cant proposed new developments or 
changes. 



Section IV. DEPARTMENT OF DEFENSE AGENCIES 



3-14. General 

The Department of Defense includes agen- 
cies established by the Secretary to meet spe- 
cific requirements of the mission of the Depart- 
ment. The Defense Supply Agency, the Defense 
Contract Audit Agency, and the National Se- 
curity Agency are responsible directly to the 
Secretary of Defense. The Defense Atomic Sup- 
port Agency, the Defense Communications 
Agency, and the Defense Intelligence Agency 
are responsible to the Secretary through the 
Joint Chiefs. 

3-15. Defense Atomic Support Agency 

a. The Defense Atomic Support Agency pro- 
vides support to the Secretary of Defense, the 
Joint Chiefs of Staff, the military departments 
and such other DOD components as may be ap- 
propriate, in matters concerning nuclear weap- 
ons, nuclear weapons effects, nuclear weapons 
testing, and such other aspects of the DOD nu- 
clear energy program as may be directed by 
the Secretary of Defense. 

b. The Defense Atomic Support Agency re- 
ceives staff supervision from the Joint Chiefs 
in the deployment and handling of nuclear 
weapons and materiel, nuclear weapons train- 
ing, and military participation in support of 
nuclear testing. The operational requirements 
and safety aspects of new weapons are re- 
viewed. The Director of Defense Research and 
Engineering approves the research, develop- 
ment, test, and evaluation programs carried out 
by the Defense Atomic Support Agency and 
supervises their implementation. The Assist- 
ant to the Secretary of Defense (Atomic Ener- 
gy) supervises the transmission of information 
to the Joint Committee on Atomic Energy, and 
provides for Defense Atomic Support Agency 



participation in processing agreements be- 
tween the Department of Defense and the 
Atomic Energy Commission. The Assistant is 
also concerned with Defense Atomic Support 
Agency activities in logistics, safety, and ap- 
plications in nonweapons fields. 

c. Research on nuclear components and sys- 
tems is conducted by the Atomic Energy Com- 
mission. Requirements for Department of De- 
fense research are evaluated and processed to 
the Atomic Energy Commission through the 
Defense Atomic Support Agency and the Direc- 
tor of Defense Research and Engineering un- 
der Joint Chiefs of Staff guidance. 

d. Development of nuclear weapons is also a 
complementary responsibility of the Atomic 
Energy Commission and the Department of De- 
fense. After the Commission and the Depart- 
ment have made joint feasibility studies, the 
Defense Atomic Support Agency defines the 
military characteristics of service require- 
ments, and the Director of Defense Research 
and Engineering then coordinates development 
with the Atomic Energy Commission and the 
service components that may be included in im- 
plementation. 

e. In addition to overall surveillance of the 
deployment, handling, and stockpiling of nucle- 
ar weapons, the Defense Atomic Support Agen- 
cy conducts the joint program for research in 
nuclear weapons effects. Defense Department 
components plan the research and test program 
to evaluate scientific phenomena and the re- 
sponse of materiel to the effects of nuclear de- 
tonations. Tasks to fulfill such plans are then 
established and supervised by the Defense 
Atomic Support Agency, which subsequently 
evaluates the results and disseminates them to 
interested Department of Defense agencies and 
commands. The Agency also maintains cur- 
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rent information on military research in radiac 
instruments, protective devices, decontamina- 
tion procedures, and medical aspects of nuclear 
warfare. Recommendations in these areas are 
made to the Director of Defense Research and 
Engineering, the Joint Chiefs of Staff, and 
others, as appropriate. The Defense Atomic 
Support Agency also exercises command and 
administrative control over the Armed Forces 
Radiobiology Research Institute. 

3-16. Defense Communications Agency 

This Agency reports to the Secretary of De- 
fense through Joint Chiefs of Staff. Its respon- 
sibilities include operation and management of 
the Defense Communications System; systems 
engineering and technical supervision of sup- 
port for the National Military Command Sys- 
tem; integration of the groundborne and 
spaceborne elements of defense communication 
satellite systems; and integration of these sys- 
tems and the Defense Communication System. 
As part of its integrating and systems engi- 
neering responsibilities, the Defense Communi- 
cations Agency provides inputs to materiel 
objectives and requirements. 

3-17. The Defense Supply Agency 

a. This Agency is directly responsible to the 
Secretary of Defense for providing the most 
effective and economical support of common 
supplies and services. It is active in the or- 
ganization and management of commodities, 
functions, and services. It also operates the De- 
fense Documentation Center, and in 1964 was 
assigned responsibility for management of con- 
solidated contract administration offices. The 
Agency has the additional responsibility of 
recommending to the military departments 
research and development projects that will im- 
prove the materials, items, and methods with- 
in its assigned commodity jurisdiction. 

b. The Defense Documentation Center is 
operated by the Defense Supply Agency under 
the policy guidance of the Director of Defense 
Research and Engineering. As an arm of the 
Defense Scientific and Technical Information 
Program, it actively seeks reports and informa- 



tion on Department of Defense research and 
development projects. It is also the repository 
of such information, and a secondary distribu- 
tion point (the primary one remains the issu- 
ing office). 

c. The Defense Contract Administration 
Services is of major importance to materiel de- 
velopments being pursued under contract with 
the Government. Consolidated activity under 
this organization began in 1965 with "Project 
60" at Philadelphia. The responsibilities of the 
Defense Contract Administration Service in- 
clude inspection and acceptance of materiel, 
property accounting, security and disburse- 
ment. This program does not affect service 
plant representatives, nor does it apply to cer- 
tain specifically exempted groups, one of which 
is the Army Corps of Engineers. 

3-18. Defense Intelligence Agency 

This Agency manages and controls the De- 
partment of Defense intelligence resources as- 
signed to it, and coordinates with the intelli- 
gence functions of the individual services. 
Through the Agency's Assistant Chief of Staff 
for Research and Development and Assistant 
Director for Scientific and Technical Intelli- 
gence, the Defense Intelligence Agency proc- 
esses information relating to technology and 
developmental requirements. The Agency is 
responsible to the Secretary through the Joint 
Chiefs of Staff. 

3-19. The National Security Agency 

a. The National Security Agency is an ele- 
ment of the Defense Department responsive to 
the direction and control of the Secretary. It 
has been assigned specific research, develop- 
ment, test, and evaluation responsibilities in 
communications intelligence, electronics intelli- 
gence, and communications security. 

b. The Agency develops requirements for 
materiel in its assigned area, and coordinates 
with other Government agencies. It also pro- 
vides guidance to service agencies such as the 
Army Security Agency. The National Security 
Agency may become directly involved in de- 
velopment and testing with developing activi- 
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ties of the services, or may simply exercise 
supervision over materiel developments in its 
assigned areas. 

3-20. Defense Contract Audit Agency 

The Defense Contract Audit Agency is an 
element of the Defense Department responsive 
to the direction and control of the Secretary of 
Defense. It has been assigned responsibility for 



performing all necessary contract audit for the 
Department of Defense and for providing ac- 
counting and financial services regarding con- 
tracts and subcontracts to all Department of 
Defense components responsible for procure- 
ment and contract administration. These serv- 
ices are provided in connection with nego- 
tiation administration, and settlement of 
contracts and subcontracts. 



Section V. INTERNATIONAL PROGRAMS AND ORGANIZATIONS 



3-21. Introduction 

In a number of treaties negotiated since the 
end of World War II, the United States has 
joined with the other nations of the free world 
in the pursuit of collective security. The Rio 
Treaty for Inter-American Reciprocal Assis- 
tance, signed in 1947, was followed by the At- 
lantic Alliance (the North Atlantic Treaty Or- 
ganization) in 1949 and the establishment of 
the Southeast Asia Treaty Organization in 
1954. In furtherance of these and other inter- 
national understandings, international agencies 
and activities pursue programs involving 
United States assistance to and cooperation 
with our allies and nations friendly to us. Many 
of these have a bearing on the materiel develop- 
ment process. 

3-22. International Organizations 

a. General. During World War II a number 
of commissions and agencies were established 
to consider matters of hemispheric defense. The 
Permanent Joint Board on Defense — United 
States and Canada considers broad problems of 
defense in the northern hemisphere. The Inter- 
American Defense Board, an autonomous body 
within the Organization of American States, is 
concerned with the collective self-defense of the 
Americas. The Joint Brazil-United States De- 
fense Commission also considers mutual prob- 
lems of defense. While, in general, the focus of 
these groups is on broad questions of policy and 
strategy, their conclusions and recommenda- 
tions are eventually translated into force and 
materiel requirements. The Department of De- 



fense is represented in these groups by repre- 
sentatives of the Joint Chiefs of Staff. 

b. The North Atlantic Treaty Organization. 

(1) This is one of the most important of 
the international organizations, and is 
concerned with collective security 
throughout the North Atlantic and 
Mediterranean areas. Through their 
representative on this Organization's 
Standing Group and Military Com- 
mittee, the Joint Chiefs of Staff con- 
sider its plans and requirements in 
their planning. 

(2) A number of programs operate within 
the context of the Organization. One, 
the Research, Development, and Pro- 
duction Program, is concerned with 
materiel developments among Or- 
ganization members; another, the In- 
frastructure, permits facility develop- 
ment and construction for North 
Atlantic Treaty Organization com- 
mand use. 

c. Internal Department of Defense Groups. 
There are several agencies and groups within 
the Department that are exclusively concerned 
with international programs. The Military As- 
sistance Advisory Groups are located in 
friendly nations for the purpose of adminis- 
tering the Military Assistance Program. The 
Military Assistant Advisory Groups are re- 
sponsible to the United States unified or 
specified commander in the area, but also main- 
tain close liaison with our ambassador to the 
host country. The Groups are the usual focal 
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point for overseas implementation of programs 
of assistance and cooperation with our allies, 
including materiel development programs. The 
Army Research Offices overseas receive and 
evaluate research and development proposals 
related to the Army research and development 
mission. These offices negotiate, administer, and 
control work funded by the Army for overseas 
research and development. 

3-23. International Programs 

a. General. The objectives of joint research 
and development activities with our allies are 
to maximize availability of technology, reduce 
duplication, and promote standardization. 
These activities are carried out through several 
programs, some under Department of Defense 
negotiated agreements, others as part of the 
Military Assistance Program. 

b. The Mutual Weapons Development Data 
Exchange Program and the Defense Develop- 
ment Exchange Program. These two programs 
provide for the exchange of technical informa- 
tion with participating countries. Basic agree- 
ments are negotiated by the Director of De- 
fense Research and Engineering and are 
implemented by the services, through Military 
Assistance Advisory Groups, as appropriate. 
Upon approval of the Assistant Secretary of 
Defense (International Security Affairs), Mili- 
tary Assistance Program funds may be used to 
further these efforts. 

c. The Harmonization Program. 

(1) The Harmonization Program is de- 
signed to adjust differences or incon- 
sistencies in qualitative materiel re- 
quirements between the United States 
and its allies in order to avoid dupli- 
cative developments and to improve 
standardization. The program is pur- 
sued under various negotiated agree- 
ments, monitored by the Director of 
Defense Research and Engineering 
with Joint Chiefs of Staff guidance. 

(2) A number of implementing programs 
have been established to carry out the 
objectives of the Harmonization Pro- 



gram and other cooperative research 
and development undertakings. These 
programs serve as the vehicle for in- 
formation exchange, harmonization of 
requirements, and actual cooperative 
developments. Among these are 
the North Atlantic Treaty Organiza- 
tion Research, Development, and Pro- 
duction Program, discussed above; 
the American-British-Canadian-Aus- 
tralian Armies Standardization Pro- 
gram; the Air Standardization Coor- 
dinating Committee; the Technical 
Cooperation Program; the United 
States-Canadian Defense Development 
Sharing Program; Cooperative Re- 
search and Development Programs 
with specific countries; and various 
memorandums of understanding. 

d. The Military Assistance Program. 

(1) This program plays a significant role 
in the development of international 
materiel requirements. As noted above, 
the program itself is a responsibility 
of the Department of State, but is im- 
plemented by the Department of De- 
fense. 

(2) The general requirements of countries 
receiving military assistance are pre- 
sented to the Assistant Secretary of 
Defense (International Security Af- 
fairs) through the Military Assistance 
Advisory Groups and the Joint Chiefs 
of Staff. Acting on guidance from the 
National Security Council and the De- 
partment of State, the Assistant Sec- 
retary develops guidelines for overall 
needs. After further inputs from the 
Groups, the Joint Chiefs, the Director 
of Defense Research and Engineer- 
ing, the military departments, and 
others, actual requirements are estab- 
lished. These requirements are defined 
in terms of logistic support, equip- 
ment, and other materiel. 

(3) The research and development aspects 
of the Military Assistance Program 
have two basic objectives. The first is 
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to encourage and expedite develop- 
ment of weapons of advanced design 
by friendly nations or organizations; 
the second is to develop specific equip- 
ments deemed necessary to the re- 
ceiving country. Under the Military 
Assistance Program, research and de- 



velopment may be funded either for 
prosecution overseas or for develop- 
ment by the Department of Defense, 
but the developments do not neces- 
sarily have to represent a specific re- 
quirement of the United States Armed 
Forces. 
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CHAPTER 4 
DEPARTMENT OF THE ARMY 



Section I. HEADQUARTERS, DEPARTMENT OF THE ARMY 



4-1. General 

a. The Army's basic mission, as a major de- 
partment of the Department of Defense, is to 
organize, train, and equip forces for assign- 
ments that are in accord with our national 
purpose. Since many aspects of tactical doc- 
trine and combat effectiveness are directly re- 
lated to the improvements and innovations in 
equipment achieved through materiel develop- 
ment, effective materiel development manage- 
ment is vital to this mission. 

b. Materiel development is so closely inter- 
woven with the general Army mission that it 
is impracticable to isolate it completely, either 
at the staff or the field command level. Al- 
though their basic missions may not be the 
development of materiel, nearly all major staff 
elements and field commands have some inter- 
est in or responsibility for the function. In this 
chapter, therefore, the basic activities of an or- 
ganization or office are described primarily in 
terms of its interest in or responsibilities for 
materiel development. 

c. In 1962 the Army underwent an extensive 
reorganization, during which its General Staff 
was relieved of numerous command-oriented 
and operating functions, and major field com- 
mands were established for requirements, ma- 
teriel, command, and training functions. 

d. Headquarters, Department of the Army, 
is the executive organization of the Depart- 
ment of the Army. It exercises directive and 
supervisory functions over the Department. It 
includes agencies and personnel in dispersed 
areas who perform "national headquarters" 
functions as distinguished from "field" or 
"local" functions. Figure 4-1 shows the struc- 



ture of the Headquarters, DA, with the major 
field commands. 

Figure U-l. Organization of the Department of 
the Army. 

[Located in back of manual.] 

4-2. Office of the Secretary of the Army 

a. The Secretary of the Army. The Secretary 
is responsible for the conduct of all affairs of 
the Army, subject to the direction, authority, 
and control of the Secretary of Defense and 
the President. His primary duties are to insure 
that presidential and Department of Defense 
policies are implemented by lower echelons. The 
responsibilities of the Secretary of the Army, 
while generally parallel to those of the Sec- 
retary of Defense, are specifically directed to- 
ward accomplishment of the Army mission. In 
managing the complex activities of the Army, 
the Secretary exercises broad powers created 
by Congress to provide him with administra- 
tive flexibility. 

b. The Under Secretary of the Army. The 
Under Secretary is the Secretary's deputy and 
his chief assistant. His principal interests are 
manpower, international affairs and operations 
research. 

c. The Assistant Secretaries. 

(1) General. Three Assistant Secretaries 
provide specialized assistance to the 
Secretary in functional areas. Func- 
tionally and organizationally, they are 
the counterparts of the Assistant Sec- 
retaries in the Office of the Secretary 
of Defense, as discussed in chapter 3. 

(2) The Assistant Secretary of the Army 
(Research and Development) . This 
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Assistant Secretary is responsible for 
all research, development, test, and 
evaluation of the Army's materiel de- 
velopment efforts; for the budgeting 
and funding of these efforts; and for 
the planning, acquisition, and use of 
development facilities or other support 
requirements. He is the direct counter- 
part of the Director of Defense, Re- 
search and Engineering at the Office 
of the Secretary of Defense level. 

(3) The Assistant Secretary of the Army 
(Installations and Logistics). This As- 
sistant Secretary acts for the Secre- 
tary of the Army in the area of 
logistics, including determination of 
materiel requirements, procurement 
and production, materiel management, 
logistics services, Military Assistance 
Program, and industrial mobilization. 
He also has installation responsibili- 
ties, including planning facilities and 
real property management, construc- 
tion, and public housing. Because of 
his interests in the follow-on materiel 
production phase, the Assistant Secre- 
tary of the Army (Installations and 
Logistics) has a significant influence 
on and interest in materiel develop- 
ment. His principal counterpart in the 
Office of the Secretary of Defense is 
the Assistant Secretary of Defense 
(Installations and Logistics). 

(4) The Assistant Secretary of the Army 
(Financial Management). This Assist- 
ant Secretary has supervisory and re- 
view authority over the Army's pro- 
grams and budgets. As the Assistant 
Secretary to whom the Comptroller of 
the Army reports, he is responsible 
for budget and funding, accounting, 
disbursement and collection of funds, 
claims, audit activities, the Automatic 
Data Processing Equipment Program, 
and Management Engineering. He is 
also responsible for the development, 
coordination, and evaluation of pro- 
graming concepts and systems. His 
most direct counterpart in the Office 
of the Secretary of Defense is the As- 



sistant Secretary of Defense (Comp- 
troller). 

4-3. The Army Staff 

a. Organization. The Army Staff consists of 
the part of the Secretary of the Army's staff 
at the seat of Government that is presided over 
by the Chief of Staff. It includes a Special Staff 
and a General Staff, and is organized in a bal- 
anced functional and process-oriented fashion. 
Each of its members is charged with perform- 
ing certain specifically identified functions 
which, taken as a whole, embrace all elements 
of the mission of the Army. Each member 
represents the Chief of Staff in his own special 
field of interest, and is responsible, through 
prescribed channels, to the Chief of Staff and 
the Secretary of the Army. Under the guidance 
of their designated superiors, staff members 
also represent the Army on matters under their 
cognizance to their counterparts in the Office 
of the Secretary of Defense, and to other gov- 
ernmental agencies, the Congress, and the pub- 
lic. Collectively, the Army Staff represents the 
Secretary and the Chief of Staff in supervising 
the plans, duties, and operations of all Army 
organizations. Individually, each of its mem- 
bers is concerned either directly or indirectly 
with all Army affairs. Interchange of informa- 
tion and integration of staff actions among 
members are essential to the Army Staff's 
effective functioning as a single coordinating 
unit. 

b. The Army General Staff. 
(1) Introduction. 

(a) The General Staff consists of desig- 
nated officers assigned to the Office 
of the Chief of Staff; the Offices of 
the Deputy Chiefs of Staff; the Offi- 
ce of the Comptroller of the Army; 
the Office of the Chief of Research 
and Development; the Office of the 
Chief, Office of Reserve Compo- 
nents; the Offices of the Assistant 
Chiefs of Staff; the General Staff 
Committees on Army National 
Guard and Army Reserve Policy 
(resident members only); and such 
other offices (called Army General 
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Staff agencies) as may be desig- 
nated by the Secretary of the Army. 
(b) Under the direction of the Chief of 
Staff, the Army General Staff ren- 
ders professional advice and assist- 
ance to the Secretary, the Under 
Secretary, and the Assistant Sec- 
retaries of the Army in developing 
basic policies, plans, and programs 
for the guidance of the Department 
of the Army. It also assists the Sec- 
retary of the Army in preparing 
and issuing directives and programs 
to implement such department-wide 
plans and policies and in supervis- 
ing the execution and implementa- 
tion of these directives and pro- 
grams. 

(2) The Chief of Staff. The Chief of Staff 
is responsible directly to the Secretary 
of the Army and to the President for 
efficiency within the Army, its state 
of readiness, and its plans for readi- 
ness. In carrying out these responsi- 
bilities, he renders advice to the Sec- 
retary of the Army with respect to 
the planning, development, execution, 
review, and analysis of Army pro- 
grams. 

(3) Office of the Chief of Staff. This Of- 
fice is composed of the Chief of Staff, 
Vice Chief of Staff, Secretary of the 
General Staff, Special Assistant to the 
Chief of Staff for Special Warfare 
Activities, Special Assistant to the 
Chief of Staff for Army Information 
and Data Systems, Director of Special 
Studies, Director of Army Programs, 
Director of Coordination and Anal- 
ysis, Deputy Secretaries of the Gen- 
eral Staff, and such additional staff as 
may be required. 

(4) Deputy Chief of Staff for Military Op- 
erations. This Deputy Chief has Army 
General Staff responsibility for the 
establishment of requirements for and 
the utilization of Army forces. He also 
exercises General Staff responsibility 
for the establishment of operational 
readiness requirements and for the re- 



view of unit readiness reports to mon- 
itor Army capability to accomplish as- 
signed missions. In addition, he serves 
as principal adviser to the Chief of 
Staff on joint service matters. 

(5) Deputy Chief of Staff for Personnel. 
This Deputy Chief has Army General 
Staff responsibility for the formula- 
tion of policies, plans, and programs 
relating to the procurement and man- 
agement of Department of the Army 
military and civilian personnel of all 
components of the Army on active 
duty. 

(6) Deputy Chief of Staff for Logistics. 
This Deputy Chief has Army General 
Staff responsibility for the manage- 
ment of Department of the Army log- 
istical activities. He is responsible for 
the formulation and execution of 
Army logistics policies and is the staff 
adviser on logistics matters to the 
Chief of Staff. In addition, he exer- 
cises General Staff supervision over 
the Chief of Engineers and the Chief 
of Support Services, and monitors the 
activities of the Department of De- 
fense agencies that provide logistic 
support to the Army. However, his 
responsibilities do not extend to the 
civil functions of either the Chief of 
Engineers or the Chief of Support 
Services. 

(7) The Comptroller. The financial control 
function within the Army is per- 
formed by the Comptroller of the 
Army under the functional supervi- 
sion of the Assistant Secretary of the 
Army (Financial Management). The 
Comptroller integrates the review and 
analysis of Army programs. He form- 
ulates, coordinates and supervises the 
accounting, fiscal, budgetary, statis- 
tical and management engineering ac- 
tivities of the Army, including the su- 
pervision of legislative policies and 
programs pertaining to appropriation 
acts. 

(8) Chief of Research and Development. 
The Office of the Chief of Research 
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and Development is shown in figure 
4-2. Under the functional supervision 
of the Assistant Secretary of the 
Army (Research and Development) 
and responsible to the Chief of Staff, 
the Chief of Research and Develop- 
ment has Army General Staff respon- 
sibility for — 

(a) Planning, coordinating, and super- 
vising all Army research, develop- 
ment, test, and evaluation, including 
review and analysis, research and 
development objectives, policies, 
and funds essential to the discharge 
of this responsibility. 

(b) Research, development, test, and 
evaluation plans, projects, tasks, 
and their related priorities. 

(c) Qualitative Materiel Requirements 
and Small Development Require- 
ments for all Army materiel. 

(d) Supervising the American-British- 
Canadian-Australian Armies Stand- 
ardization Program, the United 
States-Army Canadian Develop- 
ment Sharing Program, and the 
United States-United Kingdom Co- 
operative Research and Develop- 
ment Program; United States Army 
participation in research and devel- 
opment aspects of the American- 
British - Canadian - Australian Air 
and Navy Standardization Pro- 
grams; the Technical Cooperation 
Program; the Mutual Weapons De- 
velopment Program; the North 
Atlantic Treaty Organization Re- 
search, Development, and Produc- 
tion Program; the Defense Develop- 
ment Exchange Program; all other 
international military research and 
development programs; and the ex- 
change of classified research and de- 
velopment of information with for- 
eign nations. 

(e) Within the overall guidance and 
policies developed by the Director 
of Army Programs and the Comp- 
troller of the Army, formulating, 
justifying, and supervising the ex- 



ecution of those portions of Army 
programs and annual military 
budgets that pertain to research, de- 
velopment, test, and evaluation. 

(/) Data processing systems in support 
of all assigned areas of responsibil- 
ity. 

(g) Determining requirements and their 
priorities for the intelligence needed 
to support research and develop- 
ment activities, and insuring that 
this intelligence is utilized in the 
research and development of weap- 
ons systems, materiel, and equip- 
ment for the Army. 

(h) Monitoring all activities of the 
Army and other Government agen- 
cies relating to space, including ad- 
vising the Deputy Chief of Staff for 
Military Operations on the develop- 
ment of policy, plans, objectives, 
and requirements having to do with 
space. 

(i) Within his area of staff responsibil- 
ity and within governing procure- 
ment policies and procedures of the 
Department of Defense and the De- 
partment of the Army, procuring 
the supplies and services necessary 
to effectuate the Army Research 
Program. 

(j) Establishing Army requirements 
for information on nuclear weapons 
effects; planning, coordinating, and 
supervising Army participation in 
nuclear weapons effects research 
and tests. Also, in accordance with 
Department of Defense and Atomic 
Energy Commission procedures for 
research and development of nu- 
clear materiel, functioning as De- 
partment of the Army Staff agent 
in nuclear weapon, nuclear power 
reactor systems, and safety and re- 
liability matters with the .Defense 
Atomic Support Agency f _P ; '-3? f — kf 
Defense, Research and Engineering, 
and the Atomic Energy Commis- 
sion. 
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(9) The Assistant Chief of Staff for Force 
Development. This Assistant Chief of 
Staff has Army General Staff respon- 
sibility for the development of Army 
forces (fig. 4-3). His interest in ma- 
teriel development stems from certain 
of the responsibilities he carries out, 
including the following: 

(a) Developing Qualitative Materiel De- 
velopment Objectives and total feas- 
ibility studies, and establishing 
operational priorities and require- 
ments for the procurement of mate- 
riel. 

(b) Determining operational priorities 
for the development and procure- 
ment of nuclear weapons, and pro- 
viding assistance, as appropriate, to 
the Army Staff in the development 
of atomic aspects of Army plans. 

(c) Coordinating combat developments 
and related policy in conjunction 
with the research and development 
functions assigned to the Chief of 
Research and Development. 

(d) Coordinating all Army chemical, 
biological, and radiological activi- 
ties (plus Department of Defense 
responsibility for these same func- 
tions when directed); all Army 
aviation activities; all Army nuclear 
activities (including supervision of 
the Nuclear Weapons Systems Op- 
erational Surety Program, and 
nuclear weapons systems safety 
within the policy, scope, and re- 
sponsibilities of the Army Safety 
Program) ; and all Army air defense 
system activities. 

(e) Administering, establishing and 
maintaining the Department of the 
Army System Staff Officers System. 
Acting as the Department of the 
Army point of contact and monitor- 
ing the overall status, through De- 
partment of the Army System Staff 
Officers, of selected materiel items, 
weapons systems, communications 
and other systems. Preparing and 



submitting to the Chief of Staff, 
Master Schedules including a mile- 
stone listing of the selected items/ 
systems life cycle event against 
which monthly status/progress re- 
ports are submitted. 
(/) Promoting international military 
standardization by administering 
the international programs as a 
single, integrated effort. 

(10) Assistant Chief of Staff for Intelli- 
gence. This Assistant Chief of Staff 
has Army General Staff responsibility 
for all matters pertaining to the in- 
telligence and counterintelligence ac- 
tivities of the United States Army. He 
has an interest in materiel develop- 
ment because of the following specific 
responsibilities: 

(a) Planning, coordinating, and ful- 
filling Army intelligence and coun- 
terintelligence requirements, and 
supervising Army intelligence and 
counterintelligence collection, pro- 
duction, and dissemination activi- 
ties. 

(b) Communications and electronics in- 
telligence and security responsibili- 
ties originating within or placed 
upon the Army. 

(c) Monitoring projects of intelligence 
interest in the research and develop- 
ment program. 

c. The Special Staff. 

(1) General Role. The heads of Special 
Staff agencies provide advice and as- 
sistance to the Secretary of the Army, 
the Chief of Staff, other members of 
the Army Staff, and all other ele- 
ments of the Department of the Army 
on specialized matters within their 
respective fields of responsibility. As 
staff officers of Headquarters, Depart- 
ment of the Army, they are respon- 
sible for the preparation of plans, esti- 
mates, and orders; the review and 
coordination of technical doctrine; and 
the coordination of their technical, 
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Figure i-3. Office, Assistant Chief of Staff for 
Force Development. 



administrative, and operational plans 
and activities with other agencies of 
the Army Staff. The heads of certain 
Special Staff agencies (for example, 
the Chief of Engineers) exercise dual 
functions of staff and command. These 
two functions, although vested in a 
single individual, are separate and 
distinct in that each involves different 
responsibilities and duties; the exer- 
cise of one should not be confused with 
the exercise of the other. 

(2) Special Staff Agencies tvith Assigned 
Materiel Development Responsibilities. 

(a) The Chief of Engineers. The Chief 
of Engineers is responsible for the 
materiel development of mapping 
and geodetic systems, equipment, 
and techniques (except those for the 
Army in the field); nuclear power 
reactor systems and associated elec- 



trical power generation equipment; 
and certain types of test activities 
of nuclear weapons effects. 

(b) The Surgeon General. The Surgeon 
General is responsible for materiel 
development as it pertains to medi- 
cal materiel and related areas, such 
as medical and allied sciences, nu- 
clear research and aviation medical 
research. The Army Medical Re- 
search, Development, Testing and 
Evaluation Program which is de- 
signed to meet the health needs of 
the Army in the field is delegated to 
the Commanding General, U.S. 
Army Medical Research and De- 
velopment Command who also com- 
mands U.S. Army medical research 
and development laboratories or ac- 
tivities located throughout the 
United States and overseas as 
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Figure i-i. U.S. Army Medical Research and 
Development Activities. 



(3) 



shown in figure 4-4. The Command- 
ing General of this Command is also 
the Special Assistant to The Surgeon 
General for Research and Develop- 
ment. The Surgeon General effects 
coordination of his Research, De- 
velopment, Test, and Evaluation 
program within the Army as de- 
picted in figure 4-5. 
Other Special Staff Agencies. Other 
offices of the Special Staff include the 
Chief of Finance; the Office of The 
Adjutant General; the Chief of Chap- 
lains; The Judge Advocate General; 



The Inspector General; the Chief 
of Communications-Electronics; the 
Chief of the National Guard Bureau; 
the Chief of Information; the Chief of 
Military History; the Chief of the 
Army Reserve; The Provost Marshal 
General; the Chief of Personnel Op- 
erations; the Chief of the Army Audit 
Agency; and the Office of the Chief of 
Support Services. None of these agen- 
cies has assigned materiel develop- 
ment responsibilities. However, the 
Chief of Communications-Electronics 
closely reviews developments of stra- 
tegic communications materiel. 
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MAJOR COORDINATION ELEMENTS OF MED R&D 




TYPE CLASSIFICATION ENGINEER TESTING SERVICE TESTING 

ENVIRONMENTAL TESTING 

♦ BROOKE ARMY 
MEDICAL CENTER 

Figure 4-5. Major Coordination Elements of 
Medical R&D. 



Section II. ARMY FIELD COMMANDS 



4-4. General 

a. The thirteen Army field commands, shown 
in figure 4-1, Organization of the Department 
of the Army, include all elements of the De- 
partment of the Army except its Headquarters. 
Army field commands comprise all field head- 
quarters, forces, Reserve components, installa- 
tions, activities, and functions under the control 
or supervision of the Secretary of the Army. 
These commands are represented by major 
Army combat forces, by specialized security 
and communications organizations, and by or- 



ganizations with special interests in the de- 
velopment of combat concepts and materiel. 

b. The Army Materiel Command and the 
Army Combat Developments Command are 
emphasized in the following discussions because 
of their deep involvement in materiel develop- 
ment. Both were created during the Army reor- 
ganization in 1962. The Combat Developments 
Command performs functions previously as- 
signed to the Continental Army Command and 
to elements of the Army Staff. The Army Mate- 
riel Command performs most functions pre- 
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viously assigned to seven technical services and 
to certain elements of the Army Staff. (Certain 
responsibilities of the former technical services, 
like training, were assigned to the Continental 
Army Command.) The Army Materiel Com- 
mand has responsibility for most Army mate- 
riel development, including new equipment 
training, and for support of most types of 
Army materiel throughout its life cycle of 
usage. 

4-5. Combat Developments Command 

a. Mission. The mission of this command is 
to— 



(1) Formulate and document current doc- 
trine for the Army in the field; for 
Army participation in the unified de- 
fense of the United States against air 
attack; and for Army support of civil 
defense. 

(2) Determine, in anticipation of the 
nature of land warfare in the future, 
the kinds of forces and materiel 
needed and how these forces and 
materiel should be employed. 
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Figure i-G. U.S. Army Combat Developments 
Command. 
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(3) Make recommendations to Headquar- 
ters, Department of the Army, in re- 
gard to the above matters. Figure 4-6 
illustrates the organization of the 
Combat Developments Command for 
carrying out its mission. 

b. Functions. The functions of the Army 
Combat Developments Command significantly 
affect materiel development. Briefly, the com- 
mand — 

(1) Recommends establishment, revision 
or elimination of Qualitative Materiel 
Development Objectives, Qualitative 
Materiel Requirements, and Small 
Development Requirements, and rec- 
ommends priorities for them. 

(2) Monitors research and development 
activities to insure that developments 
meet the objectives and/or require- 
ments set for them; provides guidance 
to the developing agencies during all 
phases of the development process re- 
garding objectives and requirements 
from the user's viewpoint; provides 
representation on coordination groups 
for major materiel projects; provides 
representation to all development 
project "in-process" reviews; and par- 
ticipates in type classification actions. 

(3) Prepares and maintains tables of 
organization and equipment, and field 
manuals. 

(4) Develops and recommends basis of 
issue (upon which initial requirements 
computations for principal end items 
are based). 

(5) Develops in conjunction with develop- 
ing agencies recommended Opera- 
tional Capability Objectives to assist 
in the guidance of early research 
effort. 

c. Organization. 

(1) General. The Army Combat Develop- 
ments Command is organized into a 
headquarters staff, an Internal De- 
fense and Developments Field Office, 
and nine intermediate-level groups, 
plus supporting field agencies. The 



Field Office is responsible for monitor- 
ing the U.S. Army Combat Develop- 
ments Command program to promote 
maximum integration of principles, 
tactics, techniques, materiel require- 
ments and organizations pertaining to 
internal defense and development into 
all combat development studies. The 
intermediate commands concern them- 
selves with studies, concepts, and doc- 
trine related either to tactical employ- 
ment in combat, combat support, and 
combat service support, or to testing 
and experimentation in relation to 
newly developed concepts. 

(2) The Army Combat Developments Ex- 
perimentation Command. This Com- 
mand located at Fort Ord, Calif, 
develops and provides experimenta- 
tion derived data as input for the 
models, simulations, or war games 
used by the U.S. Army Combat De- 
velopments Command agencies and 
institutes in the scientific analysis and 
evaluation of various alternative solu- 
tions to combat development actions. 
It tests, analyzes and provides experi- 
mentally derived data on develop- 
mental option (s). The command veri- 
fies, through field experimentation, 
recommended solutions for operational 
concepts, materiel requirements and 
organizational structures. 

(3) The Automatic Data Field System 
Command. This Command is com- 
prised of the U.S. Army Combat De- 
velopments Command Augmentation 
Element, Automatic Data Field Sys- 
tems Command and the U.S. Army 
Materiel Command Augmentation Ele- 
ment, Automatic Data Field Systems 
Command. The Automatic Data Field 
Systems Command is responsible con- 
currently to the Commanding Gen- 
erals, U.S. Army Materiel Command 
and U.S. Army Combat Developments 
Command. Its mission is to command 
and manage the efforts and resources 
as specified in the Charter for this 
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organization issued by the U.S. Army 
Materiel Command and the U.S. Army 
Combat Developments Command and 
as set forth in the Department of the 
Army Implementation Plan for "Auto- 
matic Data Systems within the Army 
in the Field." 

(4) The Army Combat Developments 
Command Combat Arms Group. As 
its name implies, this Group addresses 
the problems of the organization and 
utilization of the Army's combat arms 
elements in the field. It consists of 
five agencies: Infantry, Armor, Artil- 
lery, Aviation and Special Warfare. 
The Group integrates the various 
functions of the combat arms in the 
same way that the Combat Support 
Group and Combat Service Support 
Group combine the combat support 
and support services. It works in con- 
junction with these groups in areas 
that involve combat, combat support, 
and combat service support elements 
of the field Army. 

(5) The Army Combat Developments Com- 
mand Institute of Advanced Studies. 
The Institute, located at the Army 
War College, concentrates on broad 
studies involving matters at the de- 
partmental, national, and interna- 
tional levels. These studies en- 
compass both combat and support 
activities and concepts. The Institute 
develops tactical and logistical doc- 
trine relating to the theater Army, to 
include combined and joint operations. 
Its major purpose is to keep Army 
thinking in consonance with national 
policy. 

(6) The Army Combat Developments 
Command Combat Support Group. 
This Group is involved with all ac- 
tivities necessary for combat sup- 
port — that is, engineer, intelligence, 
air defense, chemical-biological-radio- 
logical, and communications-electron- 
ics. The Combat Support Group co- 
ordinates with the Combat Arms 



Group and Combat Service Support 
Group on matters that are essential 
to combat support. 

(7) The Army Combat Developments 
Command Institute of Combined Arms 
and Support. The Institute, located at 
Fort Belvoir, Va., concentrates on the 
development of combat, combat sup- 
port and combat service support doc- 
trine for the Army in the field at 
Army group through division level 
and corresponding combat service sup- 
port type unit level for each Army 
Concept Program. 

(8) The Army Combat Developments Com- 
mand Combat Service Support Group. 
This Group is involved with all ac- 
tivities necessary for combat service 
support — that is, medical, transporta- 
tion, personnel administrative serv- 
ices, Judge Advocate, military police, 
civil affairs, chaplain, supply and 
maintenance. Most of the Combat 
Service Support Group-commanded 
agencies are collocated with their re- 
spective schools. Close coordination is 
maintained with the Army Combat 
Developments Command's Combat 
Arms Group and Combat Support 
Group in matters that are essential to 
combat service support. 

(9) The Army Combat Developments 
Command Institute of Special Studies. 
The Institute is responsible for con- 
ducting, managing, developing, coordi- 
nating and evaluating assigned special 
studies. (A special study is defined as 
a Department of the Army directed 
study not meeting the criteria for a 
concept or a doctrine study.) 

(10) The Army Combat Developments 
Command Institute of Nuclear Stud- 
ies. The Institute is concerned with 
the employment of and defense 
against nuclear energy by the Army 
in the field. It is also involved with 
the supporting forces required and the 
methods of operation of nuclear weap- 
onry. 
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4-6. Army Materiel Command 

a. Formation. One of the most significant 
features of the 1962 Army reorganization was 
the merger of most of the materiel activities 
of the technical services into a single field unit. 
As a result of this merger, nearly all materiel 
activities, from early research to final disposal, 
became the responsibility of the Army Materiel 
Command. Exceptions to the transfer of tech- 
nical service functions to this Command were 
few ; e.g., The Surgeon General retained respon- 
sibility for all medical materiel, the Chief of 
Engineers retained responsibilities considered 
as specialized activities, and the Commanding 
General, U.S. Army Security Agency for mate- 
riel as delineated in AR 10-122. 

6. Mission. The mission of the Army Mate- 
riel Command, as a major field command, in- 
cludes the following duties: 

(1) To perform assigned materiel func- 
tions of the Department of the Army, 
including research and development; 
maintenance, production, and product 
engineering; testing and evaluation; 
procurement and production; inte- 
grated materiel inventory manage- 
ment; new equipment training; whole- 
sale logistics training; technical 
intelligence; mutual security pro- 
grams; and, as related to the Conti- 
nental United States wholesale supply 
and maintenance system, storage and 
distribution, transportation, mainte- 
nance, demilitarization, and disposal. 
In addition, the Army Materiel Com- 
mand is responsible for Army- wide 
technical control for petroleum logis- 
tics assigned to the Army for all mili- 
tary services and other customers, and 
participation in developing and main- 
taining interservice supply support 
(including Defense Supply Agency). 

(2) To develop materiel and related serv- 
ices and provide them to the Depart- 
ment of the Army, to Army Depart- 
ment elements of unified and specified 
commands, and to other United States 
and foreign customers, in accordance 
with objectives and specific require- 



ments established by Headquarters, 
Department of the Army. 

(3) To command subordinate commands, 
installations, and activities as may be 
assigned by Headquarters, Depart- 
ment of the Army, and plan, program, 
budget, and coordinate requirements 
for resources, supervise and review 
utilization, and provide resources for 
all headquarters, installations, and ac- 
tivities commanded. 

(4) To provide worldwide the technical 
and professional guidance and assist- 
ance required for the support of 
Department of the Army materiel, in- 
cluding all international research, de- 
velopment, and standardization pro- 
grams. 

c. Organization. The Army Materiel Com- 
mand is a complex that includes five large 
commodity-oriented commands, a Test and 
Evaluation command, and numerous separate 
activities, laboratories, procurement offices, and 
project management offices, all operating under 
the control of a headquarters in Washington, 
D.C. The total organization is depicted in fig- 
ure 4-7. Command headquarters is composed of 
personal, supporting, and coordinating staff 
elements, special assistants for certain func- 
tions, a varying number of project manage- 
ment offices, and various major directorates 
through which the bulk of the work is con- 
ducted. Each directorate has an interest in the 
Army's material development effort, as does 
practically every organization within the Com- 
mand. However, the extent of the involvement 
and influence varies. 

d. Basic Operating Elements of the Army 
Materiel Command. 

(1) Classification of Commands. The basic 
operating elements of the Army Mate- 
riel Command are the six major sub- 
ordinate commands (fig. 4-8). Five 
of these are classified as commodity 
commands because they are respon- 
sible for the total or integrated man- 
agement of specific commodities or 
materiel groupings. They are respon- 
sible for the management of materiel 
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MAJOR ELEMENTS OF THE ARMY MATERIEL COMMAND 



TEST & EVALUATION 
ABERDEEN, MD. 



ENGINEERING TEST & EVAL 

SERVICE TEST & EVAL 

CHECK TEST (AFTER ADJUST- 
MENTS) & EVAL 

CONFIRMATORY TEST (TYPES 
I & II) & EVAL 
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DETROIT, MICHIGAN 



POL HANDLING EQUIPMENT 
GEN PURPOSE VEHICLE 

TRANS EQUIPMENT 
CONSTRUCTION EQUIPMENT 
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GENERAL SUP 
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TACTICAL WHEELED VEH 
MAPPING & GEODESIC 

EQUIPMENT 



ELECTRONICS 
FT. MONMOUTH, N.J. 



AVIATION ELECTRONICS 
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ELECTRONIC WARFARE 
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AIR DEF ELCT 
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ROCK ISLAND. 
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WEAPONS 

COMBAT VEHICLES 

FIRE CONTROL EQU I PMENT 



MISSILE 
HUNTSVILLE, ALA. 



FREE ROCKETS 
GUIDED MISSILES 
BALLISTIC MISSILES 
ASSOCIATED EQUIPMENT 



MUNITIONS 
DOVER, DEL, 



NUCLEAR 
NON-NUCLEAR 
WARHEADS 
CBR 

PYROTECHNICS 
PROPELLANT-ACTUATED 
DEVICES 



Figure U-8. Major Elements of the 
Army Materiel Command. 



throughout its life cycle, that is, dur- 
ing the research and development 
phase, the production and operational 
phases, and its ultimate disposal. Each 
of these five commands is responsible 
for specifically assigned commodities 
or materiel groupings. The activities 
of a sixth command are devoted exclu- 



sively to test and evaluation. The mis- 
sion of each of these commands is 
discussed below, starting with the 
commodity commands. 
(2) Army Mobility Command. This com- 
mand is responsible for the integrated 
commodity management of aeronau- 
tical and air delivery equipment; tac- 
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tical wheeled and general-purpose 
vehicles; other surface transportation 
equipment; mapping and geodetic 
equipment for the field armies; engine 
generators and other general purpose 
electric power generating systems 
having a sustained output of 1 kilo- 
watt and above based on fuels nor- 
mally available in the military supply 
system; construction and services 
equipment; barrier equipment (in- 
cluding mine warfare and demolitions 
equipment); bridge and stream cross- 
ing equipment; petroleum handling 
and dispensing equipment; and gen- 
eral support equipment and supplies. 

(3) Army Missile Command. This Com- 
mand is responsible for the integrated 
commodity management of free rock- 
ets, guided missiles, ballistic missiles, 
and target missiles; air defense missile 
fire coordination equipment and re- 
lated special-purpose and multisystem 
test equipment; missile launching and 
group support equipment; missile fire 
control equipment; and other associ- 
ated equipment. 

(4) Army Weapons Command. This Com- 
mand is responsible for the integrated 
commodity management of weapons, 
combat vehicles, and fire control equip- 
ment and test equipment which is part 
of, or used with, assigned materiel. 

(5) Army Munitions Command. This Com- 
mand is responsible for integrated 
commodity management of nuclear 
and nonnuclear ammunition, rocket 
and missile warhead sections, chem- 
ical, biological and radiological mate- 
riel, demolition munitions and pyro- 
technics propellant actuated devices, 
and test equipment which is a part of, 
or used with assigned materiel. 

(6) Army Electronics Command. This 
Command is responsible for inte- 
grated commodity management of 
communications equipment, communi- 
cations-electronics intelligence equip- 
ment, electronic warfare equipment, 
aviation electronics (avionics) equip- 



ment and systems, and surface navi- 
gational systems, combat surveillance 
and target acquisition equipment, 
night vision equipment, photographic 
and microfilming equipment, identifi- 
cation-friend or foe (IFF) systems, 
automatic data processing equipment, 
radar (excluding that used in fire con- 
trol and fire coordination of air de- 
fense systems assigned to another 
command for management), meteor- 
ological materiel, and electronic radio- 
logical detection materiel, assigned 
batteries and nonroting electric power 
generating systems up to 1 kilowatt 
including solar, thermal, and fuel cell 
systems, test equipment which is a 
part of, or used with, assigned mate- 
riel, and electronic parts and mate- 
rials common to electronic materiel 
throughout the Army. 

(7) Army Test and Evaluation Command. 
This Command plans and conducts for 
the Army Materiel Command engi- 
neering, service, and confirmatory 
tests and evaluation of Army materiel; 
supports engineer design, production, 
and postproduction tests; and partici- 
pates in troop test planning. 

(8) Other Army Materiel Command Ele- 
ments. More specialized materiel re- 
search and development work is car- 
ried on at a number of laboratories 
and separate activities under the di- 
rect control of Headquarters, Army 
Materiel Command. Among the or- 
ganisations engaged in this work are 
the Ballistics Research Laboratories, 
Coating and Chemical Laboratory, 
and Human Engineering Laboratories, 
all located in Aberdeen, Md.; Harry 
Diamond Laboratories and the For- 
eign Science and Technology Center, 
both in Washington, D.C.; Materials 
Research Agency, Watertown, Mass.; 
Nuclear Defense Laboratory at Edge- 
wood Arsenal, Md.; Cold Regions Re- 
search and Engineering Laboratories, 
Hanover, N.H.; and the Natick Labor- 
atories, Natick, Mass. 
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e. Army Materiel Command-Defense Con- 
tract Administration Interface. Although ma- 
teriel development is not a function of procure- 
ment offices as such, the contribution that these 
offices make to the process is a vital part of 
the overall development effort. Within the Com- 
mand, procurement actions are carried out 
either by procurement offices in the subordinate 
commands and installations or through a na- 
tionwide system of procurement district offices. 
Part of the function of the district procurement 
offices has now been assumed by Defense Con- 
tract Administration Regional Offices; local 
procurement offices, however, will retain re- 
sponsibility for certain other parts of the 
process. Whether procurement is accomplished 
by an office within the Army Materiel Com- 
mand or one within the Defense Contract Ad- 
ministration is immaterial to this discussion — 
the volume and dollar value of contracts for 
materiel development and the variety of con- 
tract types that can be used for these efforts 
make all procurement offices essential partici- 
pants in the materiel development process. 

/. Project Management. 

(1) Project management is a management 
technique used in the Army Materiel 
Command to control large materiel 
development procurements. Instituted 
in the command in 1962, it represents 
a radical departure from earlier meth- 
ods of managing the development of 
military hardware. Project manage- 
ment is based on the use of a desig- 
nated, centralized authority which is 
responsible for planning, directing, 
and controlling the definition, develop- 
ment, production, and initial logistical 
support of a materiel project. This 
centralized authority is supported by 
functional organizations, which are re- 
sponsible to it for the execution of 
specifically assigned project tasks. 
Once an item has been assigned to a 
project management office, contractors 
work closely with the project manager 
and the contracting officer during per- 
formance of the contract. Project 
management offices may be located at 
Headquarters, Army Materiel Com- 



mand; at some other facility, but re- 
porting directly to the Commanding 
General, Army Materiel Command; or 
in commodity commands, reporting to 
the Commanding General, Army Ma- 
teriel Command, through the commod- 
ity command. 

(2) Once the chartering authority has del- 
egated executive authority to a project 
manager for a designated project, 
weapon, or item, the project manager 
has a number of responsibilities. He 
must coordinate the efforts of contrac- 
tors, supporting commodity com- 
mands, test and evaluation agencies 
designated to support his project, 
troop testing and training commands, 
and other Defense and Government 
agencies. Although he has immediate 
access to the Commanding General, 
Army Materiel Command by direct 
communication, the project manager 
is expected to use this "red line" only 
as a last resort to report conditions 
that are apparently insoluble at his 
level and to recommend actions to re- 
solve them. The project manager ini- 
tiates the project plan, the annual pro- 
gram, and the budget request. As 
prescribed in his charter he takes re- 
programing actions as necessary to 
satisfy Army requirements. Because 
of his authority and responsibilities, 
he has a direct influence on the mate- 
riel development process. 

(3) Items chosen for this exceptional man- 
agement must satisfy certain criteria. 
These criteria, as set forth in AR 70- 
17, are as follows: 

(a) Mandatory — all those new (or ma- 
jor modification of existing) pro- 
duction projects, or new Engi- 
neering and Operational Systems 
Developments as defined in AR 705- 
5, and having one or both of the 
following characteristics shall be 
project managed: 

—Are rated in the BRICK-BAT 
category of national and military 
urgency requirements. 
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— Are estimated to require total 
cumulative research, development, 
test and evaluation financing in ex- 
cess of twenty-five million dollars, 
or are estimated to require total 
production investment in excess of 
one hundred million dollars, 
(b) Otherwise designated — other proj- 
ects that may be designated for 
project management by the Secre- 
tary of the Army when they possess 
one or more of the following char- 
acteristics: 

— Have a significant effect on 
United States military posture. 

— Are closely related, and when 
taken collectively, would qualify for 
project management under the 
threshold established in (a) above. 

— Are conducted on a substantial- 
ly concurrent basis, particularly 
when significant technical problems 
are anticipated. 

— Involve unusual organizational 
complexity or technological ad- 
vancement. 

— Require extensive interdepart- 
mental, national or international co- 
ordination or support. 

— Present unusual difficulties that 
need expeditious handling to satisfy 
an urgent requirement. However, 
due to the importance of supporting 
fully the critical and costly projects 
identified in (a) above, discretion 
must be exercised in the optional ap- 
plication of project management 
technique. 

4-7. Continental Army Command 

a. This Command is a major field command 
of the Department of the Army. The Command- 
ing General, Continental Army Command, com- 
mands all numbered armies within the conti- 
nental United States and the Military District 
of Washington; all troop units located within 
the continental United States (except when 
they are specifically assigned to another com- 
mand or agency); and all Army installations 
and activities as assigned by Headquarters, De- 
partment of the Army. 



b. The Continental Army Command is not 
directly involved in the Army's materiel devel- 
opment effort. However, its agencies are early 
users of developed items because of this Com- 
mand's responsibility for providing troops and 
other support for troop tests (ch 12) and 
training. The latter responsibility includes in- 
dividual training, done in training centers and 
in the Army school system, and subsequent 
troop training within organized Army ele- 
ments. Thus, much of the direct effort to ac- 
complish the Army mission to organize, train, 
and equip rests with the Continental Army 
Command, while associated but earlier tasks, 
such as materiel development, are accomplished 
by the field commands of the Army Materiel 
Command, and the Combat Developments Com- 
mand. The Continental Army Command Or- 
ganization is depicted in figure 4-7. 

4—8. Other Army Field Commands 

a. Army Security Agency. The Army Secu- 
rity Agency is responsible for research and de- 
velopment of security equipment and systems 
peculiar to its mission. It is also responsible to 
the Commanding General, Army Materiel Com- 
mand, for the materials and methods for pack- 
aging, preservation, and packing of materiel 
under its cognizance, and for transportability 
of such materiel. It is responsible for planning, 
programing, budgeting, justifying, coordinat- 
ing, and supervising its assigned research and 
development effort. 

b. Army Strategic Communications Com- 
mand. This field command is primarily respon- 
sible for operations pertaining to long-haul, 
point-to-point field station and transportable 
communications facilities, and for the manage- 
ment of Army Strategic Communications and 
strategic communications projects. This com- 
mand performs systems planning and prelim- 
inary engineering for new and operating sys- 
tems involving the development of concept and 
network layout. It allocates channels (traffic 
engineering); determines standards of quality 
and reliability; and does frequency engineering. 
It establishes installation schedules; develops 
system materiel requirements; formulates cri- 
teria, standards, and practices for design, 
establishment, engineering, installation, opera- 
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tion, and maintenance; and plans for personnel, 
training, and logistical support requirements. It 
also develops system materiel requirements for 
new and operating systems for strategic and 
other assigned communications, including de- 
velopment of the detailed annual and midrange 
equipment and systems procurement lists. It 
develops and recommends, as required, Qualita- 
tive Materiel Development Objectives, Qualita- 
tive Materiel Requirements and Small Devel- 
opment Requirements to the Commanding 
General, Army Combat Developments Com- 
mand, for new strategic communications sys- 
tems. It arranges with the Commanding Gen- 
eral, Army Materiel Command, for new mate- 
riel and services required for new strategic 
communication systems. Finally, it performs 
on-site user test and evaluation and final ac- 
ceptance of communications equipment and sys- 
tems utilized for strategic communications pur- 
poses. 

c. Army Components of Unified Commands. 
These field commands listed below (see fig. 4-1) 
are the Army components of the major combat 
elements of the Department of Defense. These 
elements, identified as unified commands, are 
under the direct operational control of the Joint 
Chiefs of Staff. The individual establishment, 
mission, and organization of a unified command 
are set forth in the Department of Defense 
directives. The Army components of the unified 
commands are as follows: 

United States Unified 
United States Army Component Command 

Army Air Defense Command Continental Air 

Defense Command 
Army Forces, Strike Command __. Strike Command 

Army Alaska Alaskan Command 

Army Forces, Southern Command 

Southern Command. 

Army Europe European Command 

Army Pacific Pacific Command 

4-9. Summary 

a. The Army Materiel Command, the Combat 
Developments Command, and the Continental 
Army Command are the major field commands 
participating in the Army materiel develop- 
ment process. Except for specialized materiel 
development responsibilities, such as those of 



the Chief of Engineers, the Army Security 
Agency, and The Surgeon General, and the gen- 
eral observer-reviewer functions of other com- 
mands, the materiel development task is con- 
centrated in the Army Materiel Command, 
with the Combat Developments Command and 
the Continental Army Command performing 
associated functions. All three Commands direct 
field activities. 

b. Within these commands, there are organi- 
zational elements that participate in the mate- 
riel development process in a special way; for 
example, Army Materiel Command boards, 
Combat Developments Command, Combat De- 
velopment agencies, and Continental Army 
Command service schools. There are many sim- 
ilar boards, agencies, and schools spread 
throughout the Continental United States; these 
will be described further in chapter 12 in con- 
nection with their testing responsibilities. In 
brief, these boards provide a user-level materiel 
test and evaluation capability for the Army 
Materiel Command. The Combat Developments 
Command agencies, the Army Materiel Com- 
mand boards and the Continental Army Com- 
mand service schools are usually collocated, 
providing a close tie-in between the command 
stating the requirement, the developer, and the 
command responsible for training associated 
with the materiel. This collocation allows an ex- 
change of ideas at the working level, and thus 
permits each major command to have a better 
understanding of the combined materiel devel- 
opment task. 

c. There is no distinct one-to-one relationship 
between the field commands and the elements of 
the Department of the Army Staff, although 
there are certain areas for which the functional 
tie is closer than others. In general, however, 
the field commands are the agencies that exe- 
cute the plans formulated by the Army Staff 
within Headquarters, Department of the Army, 
and the Department of Defense. This total set 
of relationships is complex. It should be noted 
that the functions described in this chapter are 
subject to change and continuous clarification 
as each organizational element strives to per- 
form its part of the basic mission — to organize, 
train, and equip Army forces. 
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PART THREE 
MATERIEL REQUIREMENTS 

CHAPTER 5 
GUIDANCE DOCUMENTS 



Section I. NATIONAL PLANNING 



5-1. Introduction 

Preceding chapters have discussed the or- 
ganizations and offices active in military re- 
search and development. In the execution of 
their responsibilities, these activities develop 
and disseminate a number of documents that 
define and direct research and development pro- 
grams within the Department of Defense. Some 
of these documents flow from the top down, 
■ providing guidance formulated at upper eche- 
lons to operating levels at the base. In others 
the flow is reversed — information and experi- 
ences gathered at the operating levels move up- 
ward to the management and planning levels. 
The purpose of this chapter is to identify those 
documents that relate wholly or in part to the 
materiel development process, to describe how 
and by whom they are prepared, and to define 
their purpose, use, and interrelationship briefly. 

5-2. Formulation of National Security 
Policy 

a. The President. National policies provide 
the broad framework within which the execu- 
tive branch of the Government carries out the 
laws and wishes of Congress. As Chief of the 
executive branch of the Government, the Presi- 
dent allocates missions among the departments 
and agencies, sees that the required resources 
are made available for these missions, and 
directs and coordinates their execution. To in- 
sure that the missions and actions of the execu- 
tive branch are properly related to the basic 



national interest, the President directs and par- 
ticipates in the formulation of national policy. 
In national security policy, principal assistance 
is provided by the National Security Council. 

b. National Security Council. The members 
of this Council are the President, the Vice Pres- 
ident, the Secretaries of State and Defense, and 
the Director of the Office of Emergency Plan- 
ning. The Special Assistant to the President for 
National Security Affairs and the Executive 
Secretary of the National Security Council are 
officers of the Council. To fulfill its function of 
advising the President on the integration of 
domestic, foreign, and military policies relating 
to national security, the Council itself seeks ad- 
vice from experts in the fields of politics, eco- 
nomics, the military, and so forth. Among those 
who advise the Council in the determination of 
objectives and the formulation of policy are the 
Joint Chiefs of Staff, the Director, Central In- 
telligence Agency, the military services, and the 
Secretary of the Treasury. The policies and 
guidelines formulated by these means provide 
the basis for military planning by the Joint 
Chiefs of Staff and by the Army and the other 
military departments. 

5—3. Joints Chiefs of Staff Planning 

a. In Department of Defense planning, inter- 
action between plans and the groups that for- 
mulate them is fundamental to success. Joint 
planning, which covers all the military services, 
is of necessity broad in scope. It serves as guid- 
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ance to the Secretary of Defense in budgeting, 
programing, and long-range planning, and to 
the services in the formulation of their plans. 
The three major planning documents of the 
Joint Chiefs of Staff are the Joint Long-Range 
Strategic Study, the Joint Strategic Objectives 
Plan, and the Joint Strategic Capabilities Plan. 
All three reflect the inputs of the National 
Security Council, the services, unified com- 
mands, and other elements of the Department 
of Defense. 

b. The first two of these documents have a 
significant influence on materiel development 
programs. The Joint Long-Range Strategic 
Study is a long-range planning document that 
covers the period 10 to 14 years in the future. 
In projecting long-range military requirements, 
this plan anticipates technological develop- 
ments, and thus helps to determine the research 
and exploratory development programs that the 
Department of Defense will undertake. The 
Joint Strategic Objectives Plan is a midrange 
planning document that covers the period from 



3 to 10 years in the future. Translating national 
objectives and policies into military objectives, 
strategy, and undertakings, it provides guid- 
ance on the size and composition of forces and 
the use of resources — factors that bear heavily 
on materiel development. Included is Annex K 
which addresses research and development. The 
Joint Strategic Capabilities Plan, which is de- 
veloped in terms of existing capabilities and 
programs, does not influence the materiel devel- 
opment process directly. 

c. The bridge between current statements of 
capability (the Joint Strategic Capabilities 
Plan) and the midrange Joint Strategic Ob- 
jectives Plan is the Five- Year Force Structure 
and Financial Program, which sets forth the 
size and composition of forces and the financial 
resources required over each of the next 5 
years. Constantly updated by the programing 
system, this program is kept in harmony with 
the annually developed Joint Strategic Objec- 
tives Plan and the resources that are made 
available to achieve the objectives. 



Section II. ARMY PLANNING 



5-4. Army Family of Plans, Concept 
Programs, and Studies 

a. General. The Army planning system, as 
set forth in AR 1-1, is designed to provide an 
integrated Army strategic concept; a basis for 
the statement of Army force objectives and 
capabilities; Army input for joint planning; 
guidance for the formulation of the Department 
of the Army Five-Year Force Structure and 
Financial Program; and planning guidance in 
areas other than strategy and force objectives, 
such as the research and development effort. 

b. Influence on Materiel Development. 

(1) The importance of Army planning to 
the materiel development process can- 
not be fully grasped without under- 
standing the materiel life cycle itself. 
This cycle typically covers about 30 
years. Although the cycle necessarily 
varies with the specific items, it is gen- 
erally illustrated by radar systems put 
in operation in World War II. Dis- 



posed of in the postwar period, these 
equipments can trace their research 
origins back many years before the 
war. Figure 5-1 portrays this life 
cycle. 

(2) The objectives and requirements es- 
tablished in the planning process are 
formulated in terms of resource re- 
quirements by means of the program- 
ing process, which produces the Five- 
Year Force Structure and Financial 
Program, discussed in chapter 7. The 
resource requirements, in turn, are 
stated and funds are provided annu- 
ally by means of the budgeting proc- 
ess, also discussed in chapter 7. 

(3) The combat development and materiel 
development cycles stem from the 
Army Family of Plans whose long- 
range aspects identify areas of pri- 
ority operational requirements and 
establish broad objectives. The mid- 
range aspects of these plans guide 
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programing as activities move into de- 
velopment. Finally, current and short- 
range aspects have a heavy impact on 
deployment and ultimate disposal. 
As materiel becomes increasingly sig- 
nificant to forces, and as technological 
advances occur more rapidly, planning 
for the materiel development process 
at all stages becomes more crucial 
than ever before. Failures in basic 
Army planning now could cause fun- 
damental limitations in force capabil- 
ities in the nedr term, as well as 15, 
20, or 25 years from now. Clearly, 
Army planning must be of the highest 
order, whether it is concerned with 
the next year, 5 to 10 years from now, 
or 20 years hence. Such plans must be 
fully integrated within the Army; they 
must be directly integrated into De- 
partment of Defense planning as well. 
Finally, plans must be dynamic and 
subjected to continuous revision as the 
environment changes. 

c. Basic Army Strategic Estimate. This esti- 
mate is the cornerstone of all Department of 
the Army planning. It reflects national policy 
and objectives, intelligence and resource capa- 
bility estimates, technological forecasts, Joint 
Chiefs of Staff guidance, and other staff inputs. 
The estimate covers a 25-year period, from the 
immediate to the long-range. It evaluates 
threats to national security as they affect the 
land battle, and develops strategic concepts to 
meet such threats under conditions that range 
from general war to incidents and domestic 
emergencies. A 20-year forecast of technolog- 
ical advances is included as an annex. In pre- 
paring this plan, long-range trends in tech- 
nology, economics, and the political and 
international environment are considered for 
their impact upon the Army. Basic Army Stra- 
tegic Estimate is the responsibility of the Dep- 
uty Chief of Staff for Military Operations. It has 
three principal applications: it constitutes the 
Army position in Joint Chiefs of Staff plans, 
particularly in the Joint Long-Range Strategic 
Studies, and it is used as the basis for the Army 
Strategic Plan as well as the Army Force De- 
velopment Plan. Through these plans (partic- 



ularly the Army Strategic Plan and the Army 
Force Development Plan), Basic Army Stra- 
tegic Estimate has a considerable effect on the 
development of materiel. 

d. Army Strategic Plan. This Plan also cov- 
ers a 20-year time frame. Within this period it 
presents total Army objectives and forces (and 
their deployment) and Army position on other 
service requirements by program in the context 
of the strategy intelligence, and the technolog- 
ical forecast of Basic Army Strategic Estimate. 
Prepared by Deputy Chief of Staff Operations, 
the Army Strategic Plan is a realistic objectives 
level plan. It outlines broad force structures and 
states the Army's needs, unconstrained by lim- 
itations of resources or by the Five-Year Force 
Structure and Financial Program. Like the 
Basic Army Strategic Estimate, it constitutes 
an Army input to Joint Plans, and especially, 
in its 2- to 10-year time frame, to the Joint 
Strategic Objectives Plan. The Army's research 
and development activities are particularly sen- 
sitive to the longer-range (10 to 20 years) as- 
pects of this plan. This part of the Army Stra- 
tegic Plan identifies advances in system 
concepts and scientific areas of probable high 
interest to the Army, and establishes the Pri- 
ority Operational Requirements which describe 
broad objectives of research and exploratory 
development. The Army Strategic Plan and the 
Army Force Development Plan are interrelated 
efforts. The Army Strategic Plan establishes 
strategic priorities and objectives. The Army 
Force Development Plan identifies and evalu- 
ates the risks to be expected when force levels 
are below the priorities and objectives implicit 
in the Army Strategic Plan. 

e. The Army Force Development Plan. This 
Plan, prepared by the Assistant Chief of Staff 
for Force Development, also cover short-, 
middle-, and long-range periods. It develops bal- 
anced Army capabilities to support the concepts 
embodied in the Basic Army Strategic Estimate 
and amplified in the Army Strategic Plan. How- 
ever, unlike the latter, it recognizes the re- 
source constraints of manpower and funds, 
materiel, and production. The Army Force De- 
velopment Plan places priorities on the forces 
and associated resources and operational re- 
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quirements developed by the Army Strategic 
Plan. This makes it possible to program the 
maximum capabilities obtainable within the 
limits of available resources in a descending or- 
der of importance — that is, the most important 
ones come first. As a realistic appraisal of re- 
quired capabilities and the priorities among 
them, the Army Force Development Plan is set 
up to allow changes in plans as the availability 
of resources changes, or as unexpected eventu- 
alities occur. It is a primary instrument for 
changing the Army's Five- Year Force Struc- 
ture and Financial Program, and suggests revi- 
sions and alterations in that program to correct 
shortfalls, redress imbalances, and improve the 
force structures. In guiding the programing 
that establishes the Army's Five- Year Force 
Structure and Financial Program, the Army 
Force Development Plan deals with the intro- 
duction and phase-out of forces, weapons sys- 
tems, and other materiel. It thus provides a 
basis both for planning by materiel develop- 
ment agencies and for the programing actions 
that schedule research and development and 
identify required resources. It is designed to 
produce the best possible Army response to the 
concepts initially established in the Basic Army 
Strategic Estimate, within the limits of re- 
sources available. 

/. Army Concept Programs. The Army Con- 
cept Programs integrate all the studies, field 
manuals, Qualitative Materiel Development Ob- 
jectives, Qualitative Materiel Requirements, 
Small Development Requirements, Tables of 
Organization and Equipment, troop tests, field 
experiments and other derivative actions neces- 
sary as the basis for introducing new or im- 
proved doctrine, materiel, and organizations 
into the Army in the field during designated 
5-year implementation periods. The current 
Army Concept Program is Army-70. It is in 
the process of implementation and covers the 
period 1 July 1965 through 30 June 1970. Each 
Army Concept Program derives its nature from 
the period addressed. Thus Army-70 is con- 
cerned with the introduction of new equipment, 
organizations, and operational methods during 
the next 5 years, while Army-85 is free of most 
restraints and is aimed at stretching the capa- 
bilities of the scientific community and setting 



operational and materiel goals to be achieved in 
the period, 1980-85. Operational Capability 
Objectives are identified in the formulations of 
concepts for this period. The Army Concept 
Program is discussed in detail in chapter 6. 

g. Army Master Study Program. 

(1) Among the major informational in- 
puts to Army planning and program- 
ing are the studies conducted or spon- 
sored by Headquarters, Department of 
of the Army agencies. These may be 
investigations of standard topics, con- 
ducted on a continuing basis over long 
periods of time, or they may be special 
one-time studies, undertaken to ex- 
amine a specific subject, and termi- 
nated upon completion. 

(2) Initiation of Department of the Army 
special studies is monitored by the Di- 
rector of Special Studies, Office of the 
Chief of Staff, Army. To insure ade- 
quate coverage of subjects requiring 
special study and to prevent duplica- 
tion of study effort, the directorate 
publishes an annual Army Master 
Study Program that identifies current 
and approved studies originating in 
the Department of the Army, cross- 
references the studies of the Joint 
Chiefs of Staff, the Army Combat De- 
velopment Command, and the Army 
Materiel Command, and indicates 
areas for future study. Although it is 
not in itself a guidance document for 
research, development, test, and eval- 
uation, the Army Master Study Pro- 
gram has an impact on plans and pro- 
grams that influence these activities. 

5-5. Research and Development Planning 

a. Function. Research and development plan- 
ing has two functions. First, it generates tech- 
nical and technological information for the 
Army Family of Plans, which, as noted above, 
deals with strategic concepts, objectives, and 
forces. Second, it provides guidance for execu- 
tion of the research and development effort. 
Just as the Joint Plans and Army Family 
of Plans mutually support one another, 
so does Army research and development plan- 
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ning both contribute to and receive guidance 
from the Army Family of Plans. Integrated 
with the overall planning function, combat 
development activities develop new knowledge 
and technical capabilities from which can be 
derived imaginative operational and organiza- 
tional objectives and concepts. These include 
or are accompanied by developmental objectives 
for military materiel. Based on these concepts 
and objectives, research is initiated in a defi- 
nition phase to examine technical feasibility. 
In the paragraphs that follow, the Army's 
major research and development plans and doc- 
uments are discussed. 

b. The Army Long-Range Technological 
Forecast. 

(1) This forecast is concerned with what 
will be happening for the next 20 
years — with the advances in knowl- 
edge, capabilities, and materiel that 
technology can be expected to produce 
if it is supported by an effective pro- 
gram of research and development. An 
annual publication of the Army Mate- 
riel Command under the supervision 
of the Chief of Research and Develop- 
ment, the forecast is presented in 
three parts or volumes that move pro- 
gressively from technological possibil- 
ities to their potential application. The 
first volume deals with the scientific 
opportunities of the future and their 
potential in relation to the Army's ob- 
jectives. The second volume, somewhat 
more specific, discusses the technolog- 
ical capabilities that are considered to 
be obtainable. Finally, the third vol- 
ume matches these capabilities with 
advanced systems concepts. In pre- 
paring the Army Long-Range Tech- 
nological Forecast, Army Materiel 
Command scientific and engineering 
personnel consider worldwide scien- 
tific and technological progress util- 
izing available sources in industry and 
other Government agencies as well as 
those within the Department of De- 
fense. 

(2) Since it provides support for new 
concepts, requirements, and plans, 



the Army Long-Range Technological 
Forecast is used extensively by opera- 
tional and organizational planners, by 
the Combat Developments Command, 
and by the Office of the Chief of Re- 
search and Development. The Forecast 
has relevance throughout the Army 
Family of Plans. 

c. The Army Research Plan. 

(1) The Army's efforts in Program VI 
(Research and Development) are di- 
rected by three types of plans or re- 
quirements documents. Basic and ap- 
plied research activities are guided by 
the Army Research Plan which is re- 
sponsive to Operational Capability Ob- 
jectives and Qualitative Materiel 
Objectives, while development activ- 
ities, occurring later in the cycle, are 
governed by Qualitative Materiel Re- 
quirements and Small Development 
Requirements. These documents are 
discussed in chapter 6. 

(2) The Army Research Plan is prepared 
annually by the Office of the Chief of 
Research and Development. Its pri- 
mary objective is to insure that the 
Army's research efforts are responsive 
to the Army's Operational Capability 
Objectives and materiel requirements. 
Basic and applied research projects 
should be undertaken in response to 
Operational Capability Objectives or 
Qualitative Materiel Development Ob- 
jectives. The Army Research Plan 
shapes the basic and applied research 
activities that produce technology to 
be considered in formulation of the 
concepts, which ultimately become fu- 
ture materiel developments. Where ap- 
propriate, this Plan focuses on specific 
scientific areas in detail as well as 
dealing with overall Army research 
activity. It is a major source of guid- 
ance in the programing and budgeting 
actions taken by Army agencies in 
support of basic and applied research. 

d. The Combat Development Objectives 
Guide. 

(1) This guide is a Department of the 
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Army publication which defines those 
operational and organizational objec- 
tives and concepts, materiel develop- 
mental objectives, and materiel re- 
quirements that are approved. It 
serves as both a guidance and a control 
document. It provides guidance to all 
developing agencies in research and 
development planning and decision- 
making activities of that command. 
As a compendium and cross-reference 
of approved concepts, objectives, and 
requirements, it is a control device for 
the Army General Staff in reviewing 
approved programs and initiating new 
plans. 

(2) The basic input to the Combat Devel- 
opment Objectives Guide is prepared 
by the Combat Developments Com- 
mand and approved by the Depart- 
ment of the Army. It is revised con- 
tinually on the basis of Department of 
the Army guidance and the proposals 
of the Combat Developments Com- 
mand, with the major revisions occur- 
ring in March and September of each 
year. Its chapters are organized func- 
tionally by branch (for example, in- 
fantry) and by combat mission (for 
example, logistical support opera- 
tions). Each chapter defines approved 
Army operational and organizational 
objectives. Each chapter also in- 
cludes summaries of the relevant 
Qualitative Materiel Development Ob- 
jectives, Qualitative Materiel Require- 
ments, and Small Development Re- 
quirements that support the concepts 
and objectives stated, plus pertinent 
Army studies, field experiments, and 
troop tests. The general objectives and 
Operational Capability Objectives are 
projected as far as 20 years. The Op- 
erational Capability Objectives and 
Qualitative Materiel Development Ob- 
jectives define broad materiel objec- 
tives upon which to base research and 
exploratory development. The Quali- 
tative Materiel Requirements and the 
Small Development Requirements are 
usually concerned with development 



efforts required for the short-range 
and midrange time frames. 

(3) The Combat Development Objectives 
Guide is based on the operational and 
organizational goals developed ini- 
tially by the Army Family of Plans; 
inputs from developing agencies, such 
as the objectives for technology and 
technological forecast; and other in- 
formation that the Combat Develop- 
ments Command must acquire in order 
to meet its functional responsibilities. 

(4) For purposes of clarification an Oper- 
ational Capability Objective is defined 
as: "A Department of the Army ap- 
proved description (qualitative to the 
extent practicable) of an operational 
capability desirable of achievement 
primarily in the long-range time 
frame (10-20 years in the future)." 

e. Project Listings. 

(1) The Chief of Research and Develop- 
ment prepares and distributes sum- 
mary project listings to the commands 
three times a year. These listings, 
covering all Army research, develop- 
ment, test, and evaluation projects, 
show funding for the year of execu- 
tion and the next five program years. 
The October distribution states the 
funding, by project, that the Depart- 
ment of the Army has requested of the 
Office of the Secretary of Defense dur- 
ing the budget submission. The Janu- 
ary issue reflects decisions and defer- 
rals decided on during the budgeting 
process. 

(2) In response to project listings, the de- 
veloping agencies furnish the Chief 
of Research and Development with 
command schedules in March of each 
year. Here they show, by project, their 
latest funding plans for the new fiscal 
year and the next five program years. 
These schedules are considered by the 
Chief of Research and Development 
during the apportionment proceedings 
with the Office of the Secretary of De- 
fense in the spring. 



AGO 5380A 



5-7 



FM 38-7 



(3) In June, revisions resulting from the 
Chief of Research and Development 
review are included, and the list sets 
forth the actual funding for the clos- 
ing fiscal year, the expected funding 
for the new fiscal year, and the latest 
funding programs for the next five 
program years. (The June distribu- 
tion is supplemented by later memo- 
randums to developing agencies, cov- 
ering new fiscal year funding.) 

(4) The project listings are important as 
transmittal devices. They provide the 
commands with up-to-date informa- 
tion about current actions and deci- 
sions at the Department of the Army 
and Office of the Secretary of Defense 
levels, and thus insure knowledge of 
budgeting actions and later-year re- 
programing actions that fall below 
Program Change Proposal thresholds 
(ch7). 

5-6. Long-Range Technical Planning 

a. The preceding paragraphs have reviewed 
the guidance documents, plans, and programs 
developed at the Joint Chiefs of Staff, Army 
Staff, and major command levels. The inter- 
relationship among them, and their effect on 
all stages in the materiel development process, 
are apparent. It is equally clear that these 
guidance documents have the initial impact on 
the research and exploratory development 
stages of research and development. The ulti- 
mate result is the evolution of the requirements 
documents — Operational Capability Objectives, 
Qualitative Materiel Development Objective, 
Qualitative Materiel Requirements, and Small 
Development Requirements.' These documents, 
which are discussed in succeeding chapters, con- 
trol and guide the later stages of research and 
development — advanced, engineering, and oper- 
ational systems development. Long-Range Tech- 
nical Planning is a process for establishing how 
the Army will go about implementing this 
guidance for research on an individual case 
basis to achieve its goals and objectives. Long- 
Range Technical Planning covers the 10- to 20- 
year time frame and deals with basic research 
and the applied research portions of explora- 



tory development. It is concerned with both 
materiel-oriented and nonmateriel-oriented re- 
search. This discussion is concerned with the 
first of these. 

b. Long-Range Technical Planning has tre- 
mendous possibilities. Unrestricted by existing 
technology, it is predicated on wide-ranging 
activity by scientific and technical groups, and 
can lead to spectacular materiel successes. How- 
ever, it is also faced with some very real and 
difficult problems. Because of the time frame, 
for example, programs will inevitably extend 
beyond the tenure of individual personnel. This 
makes it necessary to provide a management 
system that is stable and coherent without 
being too conservative or unimaginative. The 
time range also makes for large uncertainties 
in the availability of new knowledge both in 
type and in timing. In addition, the ever- 
present constraints cn resources mean that 
choices must be made as to the most promising 
areas for research in terms of ultimate benefit 
to the Army. As a result, plans must be under 
constant review and revision to meet require- 
ments of changes in environment, knowledge, 
and research results. Finally, the Army's long- 
range technical planner must recognize that he 
is dependent on a great number cf large, widely 
dispersed groups, whose actions, like their 
plans, are heavily interacting. 

c. Responsibility for Long-Range Technical 
Planning rests essentially with the developing 
agencies. Activities in the Army Materiel Com- 
mand, which has responsibility for most Army 
materiel development, best illustrate the proc- 
ess. The Army Materiel Command is charged 
with conducting research and development to 
serve Priority Operational Requirements and 
Operational Capability Objectives as well as the 
operational and organizational objectives, Qual- 
itative Materiel Development Objectives, Quali- 
tative Materiel Requirements, and Small De- 
velopment Requirements, spelled out in the 
Combat Development Objectives Guide. To 
achieve this end, it proposes research and de- 
velopment projects and tasks to the Chief of 
Research and Development for approval. If 
such projects fall within approved plans, pro- 
grams, and budgets, they move ahead. If not, 
new approval may be sought. The Commanding 
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Range Technical Plans to meet the goals and 
objectives developed by guidance documents. 
The subcommands also prepare the Research 
and Technology Resume (DD Form 1498) that 
defines the tasks to be undertaken in support 
of the plan. 

d. The sources that must be exploited in the 
Long-Range Technical Plan process are many. 
The guidance documents and plans — Combat 
Development Objectives Guide and Army Re- 
search Plan — identify objectives dealing with 
specific areas of research. The Army Long- 
Range Technological Forecast provides valuable 
inputs on technological prospects and opportu- 
nities. Objectives for technology are developed 
within the commands. Among the many inclu- 
sions are intelligence reports, study results, and 
prior knowledge. 

e. To maximize planning possibilities in the 
face of difficult problems, the Army Materiel 
Command follows a definite methodology. The 
steps involved are sequential, but they do re- 
quire continuous feedback and review. First the 
technological areas that have the greatest pros- 
pects for improving the materiel capabilities of 
the Army of the future must be identified. 
Goals for research must be established, using 
long-range operational objectives for guidance. 
To attain these goals, tasks must be defined and 
established. The relationship between these; 



tasks, and organizations and facilities and their 
capabilities, must be considered; resources 
needed for pursuing the tasks must be identi- 
fied. Finally, continuing supervision, review, 
and analysis must be provided for. 

/. Among the principal techniques and pro- 
cedures that have been established for carrying 
out this process are networks, narrative sum- 
maries, and Research and Technology Resumes 
(DD Form 1498). The networks relate tasks to 
objectives: they identify hypothetical concepts, 
consider performance parameters, and pinpoint 
particular technological barriers. The narra- 
tives simply expand on the networks, describ- 
ing the concepts and technological considera- 
tions. The resumes (DD Form 1498), which 
cover the tasks and concepts embodied in the 
plan, are used for review and approval at Army 
Materiel Command, Office of the Chief of Re- 
search and Development, and Director of De- 
fense Research and Engineering levels. In them 
is presented justification of the efforts. The re- 
sults of the Long-Range Technical Planning,- 
then, are identification of the areas of research 
and the goals to be pursued, establishment of 
the projects and tasks needed to attain the 
goals, and determination of the organizations 
and resources required. The outputs of research 
conducted by the Army affect the total capa- 
bilities of forces for the next 10 to 20 years. 
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CHAPTER 6 
ESTABLISHING REQUIREMENTS 



Section I. ORIGINATION OF MATERIEL REQUIREMENTS 



6-1. General 

a. As it is stated in AR 705-5, Army policy 
governing the establishment of qualitative ma- 
teriel requirements and the development of this 
materiel emphasizes the following points: 

(1) Speed of execution and quality of 
product. 

(2) Development of items that represent 
real progress in combat effectiveness. 

(3) Concentration on features and charac- 
teristics that contribute directly to 
operational effectiveness to the exclu- 
sion of "nice to have" but nonessential 
features. 

(4) Assessment of cost against expected 
improvement in operational capabil- 
ity. 

(5) Emphasis on reliability and maintain- 
ability. 

(6) Consideration of state-of-the-art 
trends in other countries, and poten- 
tial threats to present and future ma- 
teriel or systems. 

(7) Consideration of national science and 
technology to insure that significant 
advances are exploited and that ma- 
teriel objectives and requirements are 
defined so as to take full advantage 
of scientific and technical trends and 
prospects. 

b. These points suggest something of the 
complexity involved in deciding what materiel 
the Army should develop, in what time span, 
at what cost, and for what use. The Army does 
not have unlimited resources, nonetheless, it 
must maintain a force that is capable of meet- 



ing a great variety of threats from points 
everywhere on the globe. Modern warfare de- 
pends to an unprecedented degree on the fruits 
of science and technology, and these are 
often years in the making. Thus the establish- 
ment of materiel requirements — deciding what 
materiel the Army of the future should have — 
is a crucial and particularly demanding func- 
tion. 

c. Major advances in materiel rarely result 
solely from the recognition of an operational 
need or from new technological developments. 
In most cases these two forces interact. Chang- 
ing operational needs call for new materiel, and 
technology responds to the need, as in the em- 
phasis of recent years on vertical and short 
takeoff landing (V/STOL) aircraft, for in- 
creased mobility. On the other hand, new tech- 
nology often makes it possible to achieve 
greater operational effectiveness, as in the ap- 
plication of the laser to range-finding. In order 
to establish materiel requirements, therefore, 
it is necessary to integrate both the Army's 
foreseeable objectives and the best capabilities 
of science and technology into a single coherent 
program. 

6-2. Sources of Requirements 

a. Proposed requirements for materiel devel- 
opment come from many sources, both within 
the Army and outside it. These proposals may 
be targets of necessity arising fron/ Army 
needs, or targets of opportunity suggested by 
technological or engineering advance. Any or- 
ganization concerned with the development or 
use of materiel may propose the development of 
new systems or equipment. Nevertheless, cer- 
tain elements play more dominant roles than 
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others. Headquarters, Department of the Army, 
for example, addresses the fundamental prob- 
lems of mission and strategy and is deeply in- 
volved in defining- the composition of forces. 
Both of these functions result in requirements 
for new materiel. The most active Headquar- 
ters elements in this area are the Assistant 
Chief of Staff for Force Development, the Chief 
of Research and Development, and the Deputy 
Chief of Staff, Operations. Contributions are 
also received from the Assistant Chief of Staff, 
Intelligence, and the Deputy Chief of Staff, 
Logistics. The Combat Developments Command 
is responsible for formulating doctrine for 
the Army in the field over the next 20 years. In 
carrying out this role, the Combat Develop- 
ments Command must consider the kinds of 
forces and materiel needed and how they will 
be used (AR 10-12). It must then initiate the 
new materiel objectives and requirements that 
grow out of its studies. 

b. In addition to these planning elements, 
materiel requirements also originate from a 
wide range of users. The operating commands 
of the Army, for example, generate require- 
ments for materiel and review proposals for 
major new developments designed to improve 
their operating capabilities. Similarly, the uni- 
fied/specified commands, through the Joint 
Chiefs of Staff, provide proposals for new ma- 
teriel. The Continental Army Command is re- 
sponsible for proposing and reviewing require- 
ments for training devices, while the Army Air 
Defense Command is directly concerned with 
materiel related to Continental Air Defense. 

c. At the other end of the spectrum are the 
developers of materiel and technology. Develop- 
ing agencies such as the Army Materiel Com- 
mand and its laboratories submit many pro- 



posals for new materiel that have originated 
from advances in technology or engineering. 
Industry also contributes to the process of 
determining requirements. While its most 
important role is in meeting established re- 
quirements, it also contributes ideas for new 
requirements through formal unsolicited pro- 
posals for research or development of new ma- 
teriel. (Industry's contribution to the establish- 
ment of materiel requirements is discussed 
further in para 6-15 and 6-16.) 

d. The other military services also play a 
role in the establishment of Army materiel re- 
quirements. They often originate requirements 
that have a direct bearing on the Army Re- 
search and Development program. Much of the 
Marine Corps' materiel, for example, is de- 
veloped by the Army, and Army support re- 
quirements from other services involve consid- 
erable interplay with the Navy and Air Force. 
Finally, foreign governments also influence 
materiel requirements, either as a source of 
requirements or, mnv C often, as potential users 
of materiel that the Army proposes to develop. 
This source is discussed more fully in para- 
graphs 6-17 and 6-18. 

e. The formal requirement procedures de- 
scribed in the following sections of this chapter 
are, of course, supplemented by much informal 
communication during the actual process of 
establishing requirements. As has already been 
pointed out, there is and must be considerable 
interplay between those who view requirements 
from the standpoint of operational needs and 
those who consider them in the light of tech- 
nological possibility. The Army's procedures 
are designed to bring together both the needs 
and the possibilities and crystallize them into 
specific materiel requirements. 



Section II. REQUIREMENTS DOCUMENTS 



6-3. General 

a. Qualitative requirements for Army mate- 
riel development are established through a 
series of formal procedures and documents that 
define the objective, establish its feasibility, 
and specify the nature of the materiel needed 



to meet it. Key documents in the requirements 
process are the Qualitative Materiel Develop- 
ment Objective, the Qualitative Materiel Re- 
quirement, and the Small Development Require- 
ment. In 1965, the Operational Capability 
Objective, the Advanced Development Objective 
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and the Qualitative Materiel Approach were 
approved for inclusion in the requirements 
process. The remaining paragraphs of this sec- 
tion will discuss these documents. 

b. The desirability and need for establishing 
meaningful long-range goals for combat devel- 
opment and research and development planning' 
are clearly recognized. An Operational Capabil- 
ity Objective is a Department of the Army ap- 
proved description (quantitative to the extent 
practicable) of an operational capability desir- 
able of achievement, primarily in the long-range 
time frame (10-20 years in the future). It is 
responsive to envisioned future operational 
concepts, and recognizes the constraints of 
probable technological capabilities. The Opera- 
tional Capability Objectives provides guidance 
for combat developments and research and, 
together with Qualitative Materiel Development 
Objectives, for exploratory development, Oper- 
ational Capability Objectives are related to 
Qualitative Materiel Development Objectives 
and Qualitative Materiel Requirements. The 
Operational Capability Objective describes the 
capability desired; a Qualitative Materiel De- 
velopment Objective states, in qualitative 
terms, a materiel objective. Several solutions, 
including applicable competing conceptual ap- 
proaches, may become apparent during execu- 
tion of a Qualitative Materiel Development Ob- 
jective Plan. Analytical trade-offs among 
solutions are • undertaken, resulting in the 
selection of the single solution which will be 
the basis for a Qualitative Materiel Require- 
ment. 

6-4. The Qualitative Materiel Development 
Objective 

a. This document is a Department of the 
Army-approved statement of a military need 
for the development of new materiel. In most 
cases, no concept exists as yet by which to 
measure or prove the feasibility of developing 
materiel to meet the objective. The Qualitative 
Materiel Development Objective is the justifi- 
cation for exploratory development efforts 
undertaken to determine whether the need can 
be met, and if it can, by what means. 

b. A draft of a proposed Qualitative Mate- 
riel Development Objective can originate any- 



where in the Army. The majority originate at 
the Combat Developments Command, the field 
command primarily responsible for coordinat- 
ing draft proposals with developing agencies 
and other interested parties; the Combat De- 
velopments Command also prepares the formal 
proposal for submission to Headquarters, De- 
partment of the Army, where the Assistant 
Chief of Staff for Force Development is re- 
sponsible for staff coordination and approval. 
Upon approval, a summary of the new Quali- 
tative Materiel Development Objective is incor- 
porated in the Combat Development Objectives 
Guide, and responsibility is assigned to a de- 
veloping agency. 

c. The Qualitative Materiel Development Ob- 
jective has a prescribed format, set forth in the 
Appendix to AR 71-1. 

(1) Section I — Statement of Objective — 
calls for a descriptive name or title 
for the item to be developed and a 
brief statement of the objectives to be 
achieved. These include employment, 
operational capability, reliability, 
maintainability, and transportability 
objectives. The Qualitative Materiel 
Development Objective dc&j, not spec- 
ify the technical approaches to be ex- 
plored; instead, it leaves the develop- 
ing agency the widest possible latitude 
in seeking solutions. However, the ob- 
jectives expressed in the Qualitative 
Materiel Development Objective 
should reflect a synthesis of the op- 
erational needs expressed by the 
Combat Developments Command on 
the one hand, and the technical po- 
tential of the developing agencies on 
the other. 

(2) Section II — Operational Concepts — 
has two parts : 

(a) a statement of the operational or 
logistical concepts involved and 

(b) a description of probable person- 
nel, organizational, and training im- 
plications. 

(3) Section III — Justification and Prior- 
ity. This section explains the reason 
for the proposed development and 
states the priority it should receive. 
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(4) Section IV — Other Considerations. 
The final section provides for addi- 
tional information to help clarify the 
nature and necessity of the objective. 

6-5. The Qualitative Materiel Approach 

a. The Qualitative Materiel Approach is a 
recently approved document designed to facili- 
tate transition from the statement of the need 
(Qualitative Materiel Development Objective) 
to the initiation of development (Qualitative 
Materiel Requirement). It will be used by the 
developing agency working under a Qualitative 
Materiel Development Objective to inform the 
agency representing the user ( Combat Develop- 
ments Command) that the technical feasibility 
of the objective stated in the Qualitative Mate- 
riel Development Objective is apparent. 

b. The Qualitative Materiel Approach will 
be prepared by the developing agency after 
sufficient exploratory development has been ac- 
complished to demonstrate that one or more 
solutions are feasible to satisfy the Qualitative 
Materiel Development Objective in whole or in 
the majority of its objectives with specific 
designated exceptions. The Qualitative Materiel 
Approach will then be sent to the Combat De- 
velopments Command. If the proposed techni- 
cal approach (or approaches) meets the stated 
materiel objective, the Combat Developments 
Command can prepare a Qualitative Materiel 
Requirement to replace the Qualitative Materiel 
Development Objective. If the proposed ap- 
proach fails to meet all the objectives of the 
Qualitative Materiel Development Objective, 
the Combat Developments Command may either 
prepare a Qualitative Materiel Requirement 
based on lesser objectives, or it may suggest 
further exploratory or advanced development 
effort. 

c. If the decision is made to proceed from ex- 
ploratory to advanced development rather than 
directly to engineering development, the Quali- 
tative Materiel Approach will serve as the basis 
for the Advanced Development Objective. De- 
velopment activity for systems or equipment 
generally will move from exploratory develop- 
ment to advanced development in projects 
where additional development work is required 



to show the feasibility of overcoming high risk 
areas. In other projects, the development effort 
will move from concept formulation in explora- 
tory development to contract definition (para 
8-9 and 8-10). 

d. Though all details have not been clarified 
the requirement for an Advanced Development 
Objective is expected to be met by the Qualita- 
tive Materiel Approach, accompained by a let- 
ter from the Combat Development Command. 
The letter and Qualitative Materiel Approach 
will be forwarded to Headquarters, Department 
of the Army for approval. 

6—6. The Qualitative Materiel Requirement 

a. The Qualitative Materiel Requirement is 
a definitive Department of the Army-approved 
statement of the need for a new item, system, 
or assemblage for which a specific and feasible 
technical solution has been selected. The Quali- 
tative Materiel Requirement is addressed to the 
engineering and operational system develop- 
ment phases of the research and development 
program. It represents a project of some mag- 
nitude, on the order of $2.5 million or more in 
development cost and $10 million or more in 
production cost. 

b. Drafts of proposed Qualitative Materiel 
Requirements may be submitted to the Combat 
Developments Command by various groups, in- 
cluding user commands, user agencies, and de- 
veloping agencies. Most proposals originate 
with the developing agencies, often as a result 
of exploratory work on a Qualitative Materiel 
Development Objective. They may also origi- 
nate with the Combat Developments Command, 
which has prime responsibility for preparing 
the Qualitative Materiel Requirement and sub- 
mitting it to Headquarters, Department of the 
Army. At this Headquarters Qualitative Mate- 
riel Requirement is reviewed and coordinated 
within the Army Staff by the Chief of Re- 
search and Development. New Qualitative Ma- 
teriel Requirements of major importance are 
reviewed for total feasibility by the Materiel 
Requirements Review Committee, discussed in 
paragraphs 6-9 through 6-14. 

c. The Qualitative Materiel Requirement has 
a prescribed format, set forth in appendix II, 
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AR 705-5. The document comprises six sec- 
tions: 

(1) Section I — Statement of Requirement 
— describes the item and indicates 
its relationship to other Qualitative 
Materiel Development Objectives and 
Qualitative Materiel Requirements in 
the Combat Development Objectives 
Guide, and to other items currently in 
use. It also describes the characteris- 
tics of the item, distinguishing, when 
appropriate, between those that are 
"essential" and those that are merely 
"desirable." In addition, it presents 
the broad concept of the item's em- 
ployment, other items with which it 
must be compatible, desired transport- 
ability and mobility features, and the 
expected development time frame. Sec- 
tion I of the Qualitative Materiel Re- 
quirement is reproduced in the Com- 
bat Development Objectives Guide. 

(2) Section II — Operational, Organiza- 
tional, and Logistical Concepts — de- 
scribes how the item will be used and 
supported. The discussion of opera- 
tional concepts includes a statement of 
geographical areas where the item will 
be used, whether continuous or inter- 
mittent operation (peacetime, war- 
time, all-weather) is planned, what the 
item will do (strategically, tactically, 
technically, administratively), and 
how and by whom it will be used and 
controlled. The discussion of organi- 
zational and logistical concepts covers 
the types of organizations for which 
the item is intended, and how and in 
what quantities it will be distributed 
and supported. 

(3) Section III — Justification, Feasibility, 
and Priority — explains the need for 
the item's development in terms of 
threats and missions; cites the basis 
for its technical feasibility; and as- 
signs it a proposed priority. 

(4) Section IV — Characteristics — de- 
scribes the item's characteristics in 
some detail, as follows: 



(a) Performance characteristics — such 
as environmental characteristics, 
velocities, endurance, and reliability. 

(b) Physical characteristics — such as 
weight, configuration, access, dur- 
ability, health and safety criteria, 
and vulnerability. 

(c) Maintenance characteristics — such 
as mean downtime and design fea- 
tures for the elimination, reduction, 
or simplification of maintenance. 

(d) Human engineering characteristics 
— such as protective equipment, en- 
vironmental factors, and informa- 
tion needs for operator decisions. 

(e) Priority of characteristics — the rel- 
ative priority of the characteristics 
(a) through (c), described above. 
(Human engineering is considered 
as an associate characteristic to all 
the others and is not given a sepa- 
rate priority listing.) 

(5) Section V — Personnel and Training 
Considerations — indicates total per- 
sonnel requirements needed to operate 
and maintain the item, the ne T " skills 
or knowledge that will be required, 
how such training should be accom- 
plished, and the quantities of new 
equipment that will be required for 
training. 

(6) Section VI — Associated Considera- 
tions — covers the need for training 
devices and related materiel necessary 
to support the new item. It includes 
a consideration of concealment or de- 
ception requirements, probable inter- 
est of allied nations in the equipment 
related existing or developmental 
items of other countries, communica- 
tions and electronic security require- 
ments, and any appropriate additional 
information. 

d. In addition to its six sections, the Quali- 
tative Materiel Requirement includes an ap- 
pendix that analyzes in some detail the tech- 
nical feasibility and risk involved; the estimated 
total costs and funding requirement, including 
development, production, operation, and main- 
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tenance; the impact of the item on national pro- 
duction capacity; and the developing- agencies 
likely to be involved in the development. 

e. If the Qualitative Materiel Requirement 
involves a nuclear warhead or reactor, its for- 
mat and processing are modified to meet the 
requirements of the Atomic Energy Commis- 
sion and the Defense Atomic Support Agency. 
The special procedures for nuclear energy are 
discussed in paragraphs 6-9 through 6-14. 

6—7. The Small Development Requirement 

a. The Small Development Requirement is 
the equivalent of the Qualitative Materiel Re- 
quirement for items when the cost will not 
exceed $2.5 million in development and $10 
million in production. These items have proven 
feasibility and can be developed in a relatively 
short period. Many Small Development Re- 
quirements, for example, are prepared for 
training devices in support of an item being 
developed under a Qualitative Materiel Require- 
ment. 

b. Small Development Requirements origi- 
nate from the same sources as Qualitative Ma- 
teriel Requirements and, in many instances, are 
an outgrowth or accompaniment of a Qualita- 
tive Materiel Requirement. Although, like the 
Qualitative Materiel Requirement, they are pre- 
pared by the Combat Developments Command 
for submission to Headquarters, Department 
of the Army, the procedures for staffing and 
coordination are much simpler. Small Develop- 
ment Requirements are coordinated by the 
Combat Developments Command with the de- 
veloping agency, with the Chief of Personnel 
for personnel implications, with Continental 
Army Command for training and training de- 
vice implications, and with other commands or 
agencies as appropriate. 

c. The format of the Small Development Re- 
quirement is set forth in Appendix III, AR 
705-5. It covers the following points: 

(1) Purpose and operational characteris- 
tics. 

(2) Supporting justification and data, 
such as the cost of development, pro- 
duction, operation, and maintenance; 



technical feasibility; relation to exist- 
ing equipment; and technical and mili- 
tary characteristics. 

(3) Recommended priority. 

(4) Maintenance concept. 

(5) Background information, such as ad- 
ditional justification, training impli- 
cations, personnel implications, and 
other items of materiel that might be 
affected. 

6—8. Summary 

a. The requirements documents discussed 
above stand in an integral relation to each 
other. They all originate from Army plans and 
the general developmental objectives that grow 
out of those plans. These objectives, in terms 
of materiel development, are stated as Opera- 
tional Capability Objectives in the Combat De- 
velopment Objectives Guide. Specific develop- 
ment objectives whose feasibility is uncertain 
are stated as Qualitative Materiel Development 
Objectives. After technical feasibility has been 
established, the developing agency will describe 
the proposed approach in a Qualitative Ma- 
teriel Approach. If the user (Combat Develop- 
ments Command) agrees that the approach 
meets the objective, a definitive requirement 
is established. For relatively large efforts, this 
requirement will be stated as a Qualitative Ma- 
teriel Requirement; for relatively small efforts, 
the document is a Small Development Require- 
ment. 

b. The documents discussed above are also 
related to the developmental phases of the re- 
search and development program. Qualitative 
Materiel Development Objectives are not writ- 
ten for the research phase, where guidance 
derives primarily from Combat Development 
Objectives Guide objectives and the Army Re- 
search Plan. However, they are used to initiate 
or guide effort in exploratory development. The 
Qualitative Materiel Approach is the instru- 
ment which will be used for indicating feasi- 
bility. It will serve, with a Combat Develop- 
ments Command letter, as an Advanced 
Development Objective supporting work in 
advanced development. It also will serve as the 
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basis for the subsequent Qualitative Materiel 
Requirement or Small Development Require- 
ment. Either Qualitative Materiel Requirements 
or Small Development Requirements launch 
engineering development efforts and may con- 



tinue to serve as justification for activity in 
operational systems development. (The relation 
between these documents and the categories of 
the Research and Development program is dis- 
cussed more fully in ch 7.) 



Section III. PROCESSING QUALITATIVE REQUIREMENTS 



6-9. The Army Concept Program 

a. The documents discussed in paragraphs 
6-3 through 6-8 are coordinated with the par- 
ticular Army Concept Program that will be 
operational when the new materiel is scheduled 
to come into active use. Army Concept Pro- 
grams, prepared by the Combat Developments 
Command, are based on five successive future 
time spans, each of 5-year duration. Army-85, 
for example, is the Army Concept Program for 
the period 1980-85. 

b. Each Army Concept Program is a detailed 
description of the Army for the specific 5-year 
period. It states how the Army will fight, how 
it will be equipped, and how it will be organized 
to perform its projected missions. The develop- 
ment of each Concept Program begins with a 
concept study. This strdy is prepared for ap- 
proval 20 years before implementation is sched- 
uled to begin; thus, there is some interplay be- 
tween the concept study and the plans 
(primarily the Basic Army Strategic Estimate 
and the Army Strategic Plan) to which it is 
addressed. The concept study is subsequently 
refined and elaborated through doctrine studies 
and derivative studies and actions, including the 
development of materiel objectives and re- 
quirements. Figure 6-1 shows the relationship 
of Army plans and other guidance documents 
to the Concept Program. 

c. The concept study and related combat de- 
velopment actions address the five basic Army 
functions — intelligence; mobility; firepower; 
command, control, and communication; and 
service support. These functions are analyzed 
in relation to the Army tasks projected for the 
implementation period. At present, Army plan- 
ning envisages seven such Army tasks: 

(1) High Intensity Conflict (Nuclear 
War) — involving the application of 



the most modern military technology 
in intelligence; mobility; firepower 
(including nuclear, chemical, and 
other advanced weapons); command, 
control, and communications; and 
service support. 

(2) Mid Intensity Conflict (Conventional 
War) — involving a capability to fight 
successfully for limited objectives un- 
der definitive policy limitations as to 
the extent of destructive power that 
can be employed or the extent of geo- 
graphical area that might be involved. 

(3) Low Intensity Conflict Type I — stabil- 
ity operations involving action by U.S. 
combat forces to establish, regain, or 
maintain control of land areas threat- 
ened by guerrilla action ; revolution, 
subversion, or other tactics aimed at 
internal seizure of power. 

(4) Low Intensity Conflict Type II — sta- 
bility operations involving United 
States advice and combat support for 
indigenous or Allied forces engaged in 
establishing, regaining, or maintain- 
ing control of land areas threatened 
by guerrilla action, revolution, sub- 
version, or other tactics aimed at in- 
ternal seizure of power. 

(5) Air and Missile Defense — involving 
primarily the Army's part in the 
multi-Service missions of defense of 
the Continental United States but re- 
lated to the similar mission overseas 
in any of the types of conflict outlined. 

(6) Military Aid to U.S. Civil Authori- 
ties — involving possible future re- 
quirements for active Army and Na- 
tional Guard forces in the traditional 
role of assisting State and Federal au- 
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Combat Developments Planning matrix 




BASE 


Basic Army Strategic Estimate 


ASP 


Army Strategic Plan 


AMSP 


Army Master Study Program 


CDOG 


Combat Development Objectives Guide 


AFDP 


Army Force Development Plan 


INTEL 


Intelligence 


MOBIL 


Mobility 


FIEE 


Firepower 


C 3 


Command, Control, and Communications 


SVC SPT 


Service Support 



Figure 6-1. Combat Developments Planning Matrix. 
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PROGRAM MATRIX 

(7X5X5) 



COMPLEMENTING OF ALLIED LAND POWER 
MILITARY AID TO US CIVIL AUTHORITIES 
7 TASKS AIR& MISSILE DEFENSE 

LOW INTENSITY CONFLICT TYPE II 
LOW INTENSITY CONFLICT TYPE I 
MID INTENSITY CONFLICT 
HIGH INTENSITY CONFLICT 
INTELLIGENCE 
MOBILITY 

5 FUNCTIONS FIREPOWER 
COMMAND, CONTROL, COMM. 
SERVICE SUPPORT 

CONCEPTS 
DOCTRINE 
5 PHASES MATERIEL 

ORGANIZATION 

EVALUATION 




Figure 6-2. Program Matrix. 



thority to preserve law and order un- 
der the Constitution. 
(7) Complementing of Allied Land Power 
(Aid to Allies) — involving all aspects 
of peacetime military assistance. This 
includes meeting personnel, materiel, 



logistical, and organizational require- 
ments as well as responding to the 
planning and organizational require- 
ments which insure maximum war- 
time effectiveness of the assisted 
forces. 
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The tasks and functions are then further relat- 
ed to the five phases of combat development, 
which are (1) concepts, (2) doctrine, (3) ma- 
teriel, (4) organization, (5) evaluation. The 
Combat Developments Command formally elab- 
orates the three-way relationship between 
functions, tasks, and phases in a three- dimen- 
sional matrix (figure 6-2). Each Army Con- 
cept Program is managed in terms of this ma- 
trix. 

d. The five phases of combat development are 
not wholly sequential. The concept phase, of 
course, provides the basic building blocks. It is 
addressed primarily to operational and organi- 
zational considerations, although it also speci- 
fies materiel objectives and may identify mate- 
riel requirements for systems or major items. 
The doctrine phase elaborates the concepts in 
terms of operation, organization, and support 
of field units. Materiel and organizational re- 
quirements emerge more specifically as a result 
of doctrine studies, and are further defined 
through derivative studies and actions, such as 
the initiation of a Qualitative Materiel Devel- 
opment Objective, Qualitative Materiel Re- 
quirement, or Small Development Requirement. 

e. The Army Concept Programs are coor- 
dinated at Headquarters, Combat Develop- 
ments Command, by the Program Coordination 
Office. Concept studies are developed by the 
Combat Developments Command Institute of 
Advanced Studies with staff guidance and co- 
ordination provided by the Director of Plans at 
Headquarters, Combat Developments Com- 
mand. The doctrine, materiel, organization, and 
evaluation phases of the Concept Programs are 
each headed and coordinated by a Director at 
Headquarters, Combat Developments Com- 
mand. Four subordinate elements of the Com- 
bat Developments Command, the Institute of 
Combined Arms and Support, the Combat 
Arms Group, the Combat Support Group, and 
the Combat Service Support Group, produce 
doctrine studies, derivative studies, and pro- 
posed combat development actions, such as 
Qualitative Materiel Requirements and Small 
Development Requirements. The Combat De- 
velopments Command experimentation com- 
mand is the primary field activity for evalua- 



tion of the Concept Program and its compo- 
nent parts. 

6—10. The Initiation of Materiel 
Requirements 

a. The materiel phase of the Army Concept 
Program is addressed to the question, "How 
shall the Army be equipped ?" This phase is re- 
lated to the organizational phase of the pro- 
gram in terms of using units, personnel re- 
sources, and the skills necessary for operation 
and maintenance. It is also related to the evalu- 
ation phase in that it employs analytical tech- 
niques, ranging from war-gaming to troop- 
testing, to validate the materiel concept and its 
implementation. 

b. The process by which a Concept Program 
is developed and refined is shown graphically 
in figure 6-3. As this chart shows, the Opera- 
tional Capability Objective can begin as much 
as 20 years before program implementation 
while the Qualitative Materiel Development 
Objectives and Qualitative Materiel Require- 
ments begin to appear about 15 years before 
implementation of the program starts. Ideally, 
Qualitative Materiel Development Objectives 
for major, long-lead-time items should be de- 
veloped and approved no later than 12 years be- 
fore the target date of the program, and for 
minor items no later than 8 years before the 
target date. A Qualitative Materiel Require- 
ment should be approved no later than 8 years, 
and a Small Development Requirement no later 
than 5 years, before the target date. This sched- 
ule permits type classification in the period 6 to 
8 years before the target date, and subsequent 
production and delivery of items for training 
and troop-testing in the period beginning 3 to 
4 years before the target date. 

c. Once the concept study for an Army Con- 
cept Program has been approved, it becomes 
the basis for identifying materiel requirements 
for systems or major items. From this point, 
the Combat Developments Command and the 
developing agencies work together to develop 
statements of materiel objectives and require- 
ments. (The process of developing a materiel 
requirement is shown graphically in fig. 6-4.) 
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Figure 6—3. Development of Concept Program Package. 



Throughout this process, technical inputs 
are provided by the developing agencies, and 
comments are solicited from major commands, 
such as the United States Continental Army 
Command and United States Army, Pacific. In 
every instance, the Qualitative Materiel Devel- 
opment Objective, Qualitative Materiel Re- 
quirement, or Small Development Requirement 
must support one or more of the concepts set 
forth in the concept study; this is a key criteri- 



on for admission of the materiel action to the 
Concept Program. 

d. If the Combat Developments Command de- 
termines from the developing agency that a 
proposed development is not yet feasible, the de- 
velopment is stated as a Qualitative Materiel 
Development Objective. If, on the other hand, 
the Command determines the development to 
be feasible, it is stated as a Qualitative Materi- 
el Requirement. In either case, the proposed 
materiel action is submitted to Headquarters, 
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Figure 6-A. Analytical Model. 



Department of the Army, which approves, re- 
vises, or disapproves the action: Depending on 
the timing of the submission and the state-of- 
the-art decision by the Department of the Ar- 
my, it may be necessary for the Command to 
realign the Concept Program in order to main- 
tain balanced overall development within the 
established schedule. 

e. All combat development actions are as- 
signed a Combat Developments Command pri- 
ority consonant with their scheduled comple- 
tion dates. This priority is also based on the 
action's relation to the budget cycle and the 
Five- Year Force Structure and Financial Pro- 
gram; the total manpower and financial re- 
quirement involved; the initiator of the action; 
its operational urgency; and its criticality to 
the Combat Developments Command Program. 
The Combat Developments Command uses four 
priority designations: 



(1) Priority 1 combat development ac- 
tions are those Department of the Ar- 
my-directed actions in which the Sec- 
retary of the Army, the Chief of Staff, 
the Vice Chief of Staff, a Deputy 
Chief of Staff, an Assistant Chief of 
Staff, or a principal higher level of- 
ficial" has stated' a personal interest; 
those which provide essential support 
to a Program Change Proposal for the 
fiscal year following the next 1 
March; those which support the next 
budget cycle at the Department of the 
Army; those approved by Headquar- 
ters, Department of the Army or by 
major subordinate commanders as be- 
ing basic or critical to the development 
of an Army Combat Developments 
Command Army Concept Program; 
those actions directly supporting 
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United States elements actively en- 
gaged in combat operations; and 
those supporting actions which are es- 
sential to the accomplishment of all 
the foregoing. 

(2) Priority 2 combat development ac- 
tions are those Department of the 
Army-directed actions which are not 
included in Priority 1 but which are 
critical to the Army Five- Year 
Force Structure and Financial Pro- 
gram for other than the next succeed- 
ing fiscal year; those which provide es- 
sential support to a Program Change 
Proposal for a fiscal year later than 
the one following the next 1 March; 
those actions approved by Headquar- 
ters, Department of the Army or by 
major subordinate commanders as 
critical to the execution of the Army 
Combat Developments Command Pro- 
gram but less urgent than those ac- 
corded Priority 1 (primarily because 
of time available for completion) ; and 
those actions which are approved by 
Headquarters, Department of the 
Army or by major subordinate com- 
manders in support of other major 
commands or agencies. 

(3) Priority 3 combat development actions 
are those generated by Headquarters, 
Combat Developments Command, sub- 
ordinate groups, or agencies, to fill 
voids in matrix positions in the Army 
Combat Developments Command Pro- 
gram; and those Department of the 
Army actions, or actions in support 
of other major commands or agencies, 
which are not included in Priorities 1 
and 2. 

(4) Priority U combat development actions 
are those generated by Headquarters, 
Army Combat Developments Com- 
mand, subordinate groups, or agencies, 
to update or improve an action which 
already fills a matrix position in the 
Army Combat Developments Com- 



mand Program; and all other combat 
development actions which are re- 
quired but which do not fall within 
a higher priority category. 

/. Combat development actions are identified 
and controlled within the Combat Develop- 
ments Command by means of the Action Con- 
trol Record (United States Army Combat De- 
velopments Command Form 87-R). Actions are 
placed in the Combat Developments Command 
program system as soon as the need for them 
is recognized. When the action must be initi- 
ated, detailed information is developed con- 
cerning the scheduled dates of initiation and 
completion, man-months of professional effort 
anticipated, costs, and so on. Each new action 
requires a separate Action Control Record. A 
new Qualitative Materiel Requirement, for ex- 
ample, might appear twice — once as a pro- 
posed Qualitative Materiel Requirement and 
again as an approved Qualitative Materiel Re- 
quirement. 

6-11. Studies and Evaluation 

a. General. As materiel requirements are de- 
fined, they must be validated and refined in 
terms of technical feasibility, operational effec- 
tiveness, total cost, and so on. Special studies 
are conducted for this purpose, primarily by 
the Combat Developments Command and the 
developing agencies. 

b. Technical Feasibility Studies. Technical 
Feasibility Studies normally are required to 
establish a means of reaching the objective set 
forth in a Qualitative Materiel Development 
Objective. They may draw on a variety of 
research projects and tasks to determine 
whether the objective is attainable and, if so, 
by what means. These studies are usually con- 
ducted by the developing agencies and are 
addressed primarily to the major technical bar- 
riers identified in the preparation of a Quali- 
tative Materiel Development Objective. Study 
results are forwarded to the Chief of Research 
and Development, Combat Developments Com- 
mand, and using agencies, as appropriate. If 
a proposed development exceeds the current 
state of the art, the developing agency is ex- 
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pected to provide an estimate of the time and 
effort required to achieve the desired level of 
performance. 

c. Concept Selection Studies. Concept selec- 
tion studies are conducted for proposed major 
items or systems to select the most promising 
technical approach. These studies, a joint re- 
sponsibility of the Combat Developments Com- 
mand and the developing agency, are required 
for all projects designated for Contract Defi- 
nition (projects involving more than $25 mil- 
lion in research, development, test, and evalu- 
ation funding or more than $100 million in 
production investment). 

d. Cost/Effectiveness Studies. Cost/Effec- 
tiveness studies are made to determine and 
justify the best choice among alternative ap- 
proaches to a given objective. They require an 
exhaustive analysis of the total cost and overall 
effectiveness of the alternatives under consider- 
ation — either competing systems or different 
approaches to a single system. Cost considera- 
tions include research, development, test, and 
evaluation; procurement; operation; and main- 
tenance, for the anticipated life of the system, 
in terms of the number of units involved. Effec- 
tiveness considerations include operational 
characteristics, maintainability, reliability, 
logistical support, service life, and so on. Stud- 
ies of cost/effectiveness are often used to sup- 
port the approach set forth in a proposed Quali- 
tative Materiel Requirement. The Office of the 
Secretary of Defense requires them for most 
proposed major developments. They normally 
are conducted by the Combat Developments 
Command or the developing agency. 

e. Total Feasibility Studies. Total feasibility 
evaluation is used to assess all aspects of a 
proposed major development before a commit- 
ment is made to that development. These evalu- 
ations are usually required in support of a 
proposed Qualitative Materiel Requirement. 
They may include, or be based on, a detailed 
cost/effectiveness analysis as well as other 
studies of the proposed development. The As- 
sistant Chief of Staff for Force Development is 
responsible for the assessment of total feasi- 



bility, which includes consideration of the fol- 
lowing factors: 

(1) Technical feasibility, including the 
capability of supporting the project 
within foreseeable research, develop- 
ment, test, and evaluation funding 
levels. This information is provided by 
the Chief of Research and Develop- 
ment, based on data from the develop- 
ing agency. 

(2) The nature of the threat, where ap- 
propriate, and a description of similar 
enemy equipment and developments, 
as determined by the Assistant Chief 
of Staff for Intelligence. 

(3) Organizational, doctrinal, and oper- 
ational implications, as determined by 
the Assistant Chief of Staff for Force 
Development. 

(4) Acquisition objectives and the capa- 
bility of procuring and supporting the 
item within foreseeable funding levels, 
as determined by the Deputy Chief of 
Staff for Logistics. 

(5) Personnel implications, as determined 
by the Deputy Chief of Staff for Per- 
sonnel. 

(6) Feasibility of supporting the item 
within foreseeable Operation and 
Maintenance, Army, funding levels, as 
determined by the Comptroller of the 
Army. 

(7) Training requirements, including con- 
sideration of new equipment training. 

(8) Impact on the Army Force Develop- 
ment Plan. 

6—12. Review and Approval 

a. Proposed research and development proj- 
ects and tasks are approved on the basis of 
their consonance with established objectives, as 
set forth in the Army Strategic Plan, the Com- 
bat Development Objectives Guide, and the 
Army Force Development Plan. The level of 
approval depends on the nature of the project, 
the resources that it entails, and its criticality. 
Basic and applied research are based on estab- 
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lished Department of the Army objectives, the 
Priority Operational Requirements from the 
Army Strategic Plan, Operational Capability 
Objectives from the Combat Development Ob- 
jectives Guide, and approved Qualitative Ma- 
teriel Development Objectives. The research 
tasks are outlined in the Army Research Plan 
which is prepared by the Chief of Research and 
Development and coordinated within the Army 
General Staff. Most exploratory development 
projects are related to a Qualitative Materiel 
Development Objective. Qualitative Materiel 
Requirements and Small Development Require- 
ments represent definitive requirements. 

b. Proposed Qualitative Materiel Require- 
ments of major importance are reviewed in 
detail by the Materiel Requirements Review 
Committee. Review of a Qualitative Materiel 
Requirement by the Materiel Requirements 
Review Committee can be recommended by the 
Chief of Research and Development, the As- 
sistant Chief of Staff for Force Development, 
or any other interested General Staff agency. 
The presentation of a Qualitative Materiel Re- 
quirement for Materiel Requirements Review 
Committee review includes a total feasibility 
evaluation which is prepared by the Assistant 
Chief of Staff for Force Development. The Ma- 
teriel Requirements Review Committee consists 
of seven to eight general officers of the Depart- 
ment of the Army Staff. It includes three desig- 
nated general officers who are voting members 
representing the Assistant Chief of Staff for 
Force Development (chairman), the Chief of 
Research and Development, and the Deputy 
Chief of Staff for Logistics; a general officer 
representative of the Assistant Chief of Staff 
for Intelligence who serves as a voting member 
when the Qualitative Materiel Requirement un- 
der consideration falls within his responsibility; 
and four nonvoting members, all general 
officers, representing the Deputy Chief of Staff 
for Personnel, the Comptroller of the Army, the 
Commanding General of the United States 
Army Materiel Command, and the Command- 
ing General of the United States Army Combat 
Developments Command. 



c. Major development projects (those in- 
volving research, development, test, and engi- 
neering funding of more than $25 million cumu- 
latively, or production investment of more than 
$100 million) require approval of the Director 
of Defense Research and Engineering at the 
Office of the Secretary of Defense level before 
they can be initiated. The primary vehicle for 
Director of Defense Research and Engineering 
approval is the Technical Development Plan, a 
comprehensive document which describes the 
system from beginning to end (the system con- 
cept, technical issues to be resolved during de- 
velopment, the management plan [management 
methods, organizations and so on], the financial 
plan, schedules, system and subsystem charac- 
teristics, plans for reliability and maintain- 
ability, configuration management, personnel, 
training, logistics, facilities, foreign technology, 
and technical documentation requirements). 
Upon approval, supplemented by a system of 
status reporting and change submission, the 
Technical Development Plan serves as a base 
line for management and control of the project. 
(The use of the Technical Development Plan as 
a control mechanism is discussed in ch 11.) 

d. In addition to specific procedures for proj- 
ect approval, the Department of Defense pro- 
graming system requires the approval of the 
Secretary of Defense for all new program ele- 
ments or changes to existing elements above 
certain thresholds. Major development projects 
usually constitute new program elements as 
they move into the advanced or engineering 
development categories. These projects are 
automatically included in the review and ap- 
proval procedure of the programing system, 
which is discussed in detail in chapter 7. 

6-13. Project and Task Assignment 

a. Once a proposed materiel objective or re- 
quirement hasf been approved, a responsive 
project is established in the Army's Research 
and Development program, and the Chief of 
Research and Development assigns responsi- 
bility for its prosecution to a developing agency. 
These assignments are governed by the general 
framework of responsibilities established in 
appendix I, AR 705-5. Depending on the field 
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of activity and the nature of the project, the 
developing agency may have either sole or 
prime responsibility for the project. Sole re- 
sponsibility precludes any other agency from 
conducting research and development in that 
field. Prime responsibility entails the manage- 
ment of projects involving more than one de- 
veloping agency. In this case, the associated 
agencies are designated as having attendant re- 
sponsibility. Thus, the Chief of Engineers has 
sole responsibility for nuclear power reactor 
systems, prime responsibility for electric power 
generation equipment associated with nuclear 
reactor systems (the Commanding General, 
United States Army Materiel Command, has 
attendant responsibility in this field), and 
attendant responsibility to the Commanding 
General, United States Army Materiel Com- 
mand, for mapping and surveying equipment 
for the field Army. Normally, of course, the 
developing agency or agencies involved in a 
project have been active in the planning and 
exploration that preceded the statement of the 
proposed materiel objective or requirement. 

b. Along with the assignment of responsi- 
bility, the Chief of Research and Development 
establishes priorities for research and develop- 
ment projects. Priorities are assigned to Quali- 
tative Materiel Development Objectives, Quali- 
tative Materiel Requirements, and Small 
Development Requirements as follows: 

(1) Priority I — items of materiel essen- 
tial to the security of the nation or 
mandatory for the successful accom- 
plishment of assigned missions. 

(2) Priority II — items of materiel which 
will increase, substantially, the com- 
bat effectiveness of the future Army 
or which will provide such a marked 
improvement over existing items that 
complete or extensive replacement 
would be justified. 

(3) Priority III — additional items of ma- 
teriel required to complement higher 
priority items and improve the overall 
effectiveness of the future Army. 

Projects in Priority I have a prior claim on 
funds and are usually funded before lower- 
priority projects are considered; they also, re- 



ceive intensive management attention. Project- 
managed items fall in this category. 

6—14. Special Provisions for Nuclear Energy 

a. The development and production of nu- 
clear warheads and nuclear components of re- 
actors are assigned by statute to the Atomic 
Energy Commission. As a result, the establish- 
ment of requirements for these items and the 
management of development projects involving 
nuclear components depart somewhat from the 
normal Army procedure. 

b. Research on nuclear components is con- 
ducted by the Atomic Energy Commission, in 
coordination with the Department of Defense, 
which incorporates Department of the Army re- 
quirements in its guidance to the Commission. 
Qualitative -Materiel Requirements for nuclear 
weapons are prepared by the Combat Develop- 
ments Command and reviewed by the Chief of 
Research and Development. 

c. The Army has complete responsibility 
within the Department of Defense for develop- 
ment of nuclear reactor systems, exclusive of 
propulsion and aerospace vehicle applications. 
The Atomic Energy Commission is responsible 
for reactor development and the Department of 
the Army for power conversion equipment. In 
projects involving nuclear reactor systems, the 
Combat Developments Command prepares 
Qualitative Materiel Development Objectives 
for field equipment and the Chief of Engineers 
prepares Qualitative Materiel Development 
Objectives for fixed installations, forwarding 
them to Headquarters, Department of the Army 
through the Combat Developments Command. 
Draft military characteristics are reviewed by 
the Chief of Research and Development, coor- 
dinated with the Navy and Air Force, and sub- 
mitted to the Director of Defense Research and 
Engineering for transmission to the Atomic 
Energy Commission. Qualitative Materiel Re- 
quirements and final military characteristics 
are prepared by the Chief of Engineers and 
submitted through .the Combat Developments 
Command to Headquarters, Department of the 
Army for transmission, via the Military Liaison 
Committee, to the Atomic Energy Commission. 
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d. To insure safety and reliability, the U.S. 
Army Materiel Command participates in re- 
views and analyses of nuclear weapons sys- 
tems and, within his area of responsibility, 
makes determinations and certifications regard- 



ing safety and reliability before issue of nuclear 
weapons materiel for troop use. The Chief of 
Engineers has similar responsibilities for nu- 
clear power reactor systems. 



Section IV. INDUSTRY PARTICIPATION 



6-15. Information-to-industry Program 

a. General 

(1) Much of the creativity and inventive- 
ness upon which the development of 
Army materiel depends is found in 
the complex of industrial firms that 
make up the Defense industry. These 
firms include both the prime con- 
tractors who deal directly with the 
Army and the other services, and the 
subcontractors who support the 
primes by providing subsystems, com- 
ponents, and parts. The relation be- 
tween the Army and its Defense con- 
tractors must be, so far as possible, 
a cooperative one. To further this ob- 
jective, the Army must clearly define 
its needs and problems, and industry 
must seek solutions to them. 

(2) In order to derive the maximum value 
from the Defense industry's capability 
and ingenuity, it is important for the 
Army to provide as much informa- 
tion as possible to industry about its 
needs and problems, and the direction 
of its thinking, particularly in scien- 
tific and technical areas. At the same 
time, the Army must retain the great- 
est possible degree of freedom to test 
and weigh alternatives, to assess the 
impact of a particular course of action, 
and to shift readily from one alterna- 
tive to another, as strategic and tac- 
tical requirements change. 

(3) If industry is to respond to the Army's 
requirements, it must be able to make 
its plans in consonance with the 
Army's objectives. Although the De- 
fense industry is accustomed to work- 
ing within a constantly changing en- 
vironment, it cannot marshal and 



direct its resources wisely and intelli- 
gently unless it is adequately informed 
in the planning stage about the Army's 
needs and objectives. When it is 
equipped with this kind of informa- 
tion, industry can interact creatively 
with the Army's planners, scientists, 
engineers, and managers. It can re- 
spond to the Army's thinking, and can 
indicate its own reaction to the feasi- 
bility of specific proposals. It can sug- 
gest alternative means of implementa- 
tion and can appraise the impact of 
each possible approach. The Chief of 
Research and Development is respon- 
sible for keeping industry informed 
about requirements, technology, and 
objectives. 

b. Means of Providing Information. The 
Army clearly recognizes the great potential of 
industry for providing new concepts and ideas 
for weapons and equipment. In support of this 
potential, it has established three principal 
means of providing research and development 
assistance to industry. These are conferences, 
technical and industrial liaison, and provision 
of documentation. Each of these is discussed 
below. This discussion is preceded by a re- 
view of the nature of industry's need for infor- 
mation from the Army and the basis upon 
which this information is provided — the "need 
to know." 

c. Need to Know. The exact procedure for 
keeping industry informed varies, but in gen- 
eral it is governed by the security clearance of 
the firm and the individual, and by the "need 
to know." A major barrier to better military- 
industry relations is the variation of individual 
interpretation at every level of "what consti- 
tutes "need to know" and what constitutes 
proper evidence of justification of this need. 
AR 380-5 states that the need to know is "a 
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determination made by the possessor of classi- 
fied information that a prospective recipient, in 
the interest of national defense, has a require- 
ment for access to, knowledge of, or possession 
of the classified information in order to per- 
form tasks or services essential to the fulfill- 
ment of a classified contract or program 
approved by the Department of Defense." Addi- 
tional statements by the Chief of Research and 
Development, the Assistant Chief of Staff 
for Force Development, and the Commanding 
General, Combat Developments Command, have 
emphasized that the need to know should be in- 
terpreted to include the following criteria: 

(1) Firms which have a potential for, and 
an interest in, the subject matter, 
rather than restriction to those with 
current capabilities or Government 
contracts. 

(2) Firms which provide acceptable evi- 
dence of a research and development 
capability in being and, in cases 
where the organization's area of in- 
terest exceeds it capability in being, 
provision of acceptable evidence of a 
firm and feasible intent to expand its 
capability. 

(3) When circumstances indicate that the 
release of the information will tend to 
assist in the general progress of the 
Army Research and Development Pro- 
gram. 

d. Conferences 

(1) General. Conferences, as stated above, 
are one of the three ways in which re- 
search and development assistance is 
provided to industry. Two specific 
types of conferences involving policy 
guidance from the Department of De- 
fense — Unclassified and Classified Ad- 
vanced Planning Briefings to Indus- 
try — are particularly important. The 
intent of these briefings, like other in- 
formation-to-industry efforts is to 
tell industry what the Army needs 
and what it has done, is doing, and in- 
tends to do to fulfill these needs. It is 
hoped that by providing industry with 



official and authoritative information 
of this nature, industry will avoid du- 
plication of effort or redundancy, will 
plan its own in-house efforts properly, 
and will be completely ready to re- 
spond to competitive procurement 
when the Army requests responses. 

(2) Unclassified Advanced Planning 
Briefings. Under the direction of the 
Department of Defense, the military 
departments and the Defense Supply 
Agency join with the Department of 
Defense to "provide information of 
industrial interest in Defense con- 
tracts." Unclassified Advanced Plan- 
ning Briefings include speakers from 
each of the military departments. 
They afford these speakers an oppor- 
tunity to discuss broad future require- 
ments and to provide detailed infor- 
mation on such requirements. Among 
topics which these speakers have dis- 
cussed at such briefings are the eco- 
nomic impact of the Department's 
long-range planning on Defense in- 
dustry; the Department's Five- Year 
Force Structure and Financial Pro- 
gram; the technological challenge of 
the next 10 years; management trends 
in Defense development; and the De- 
fense Cost Re'duction Program. 

(3) Classified Advanced Planning Brief- 
ings. These briefings are tailor-made 
for a specific audience, attendance is 
on a need-to-know basis, and classi- 
fied material is authoritative, defini- 
tive, and up-to-date. Most of them are 
conducted by the developing agencies 
at the commodity command level and 
cosponsored by industrial associa- 
tions. Others are conducted by staff 
agencies of the Department of the 
Army. 

e. Technical and Industrial Liaison. 

(1) In the second area of information to 
industry, the Technical and Industrial 
Liaison Offices at Headquarters, De- 
partment of the Army, and the devel- 
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oping agencies continually provide 
comprehensive assistance to industri- 
al planners. These offices brief indus- 
try on the Army's research and devel- 
opment policies and procedures, 
orient it on the Army's needs in each 
particular area of interest, and in- 
form it of the current state of fulfill- 
ment of these needs. They direct 
representatives of industry to the 
appropriate project officer with re- 
sponsibility for developing the type of 
end item they can produce, thus saving 
industry and the Army much effort 
and time in the provision and use of 
research and development informa- 
tion. The Technical and Industrial 
Liaison Offices perform the function 
of librarian, and maintain an index 
file to make sure that industry knows 
whom it should see and what the re- 
quirement really is. 

(2) A review of the procedures used by 
the Technical and Industrial Liaison 
Office, Office of the Chief of Research 
and Development, Department of the 
Army, will serve as an example. The 
Technical and Industrial Liaison Of- 
fice attempts to satisfy industrial 
planners by showing portions of the 
Department of the Army research and 
development planning documents to 
industry on a specific case-by-case 
basis. As a rule, an industrial firm ap- 
plies formally in writing to the Chief 
of Research and Development, De- 
partment of the Army, requesting 
that the firm be permitted to review 
Army research and development docu- 
ments within its areas of capability. 
In order to make sure that the firm 
has the capability to satisfy Army re- 
quirements, this request or applica- 
tion is accompanied by documentation 
proving that the firm is a cleared se- 
curity agency; the representatives of 
the firm are also cleared; the areas 
of capability and interest of the firm 
are considered; and the particular 



subject of concern in this visit has 
been incorporated. 

(3) After verification of the need to 
know, a tentative date is given to visit 
the Technical and Industrial Liaison 
Office — usually 2 weeks from the date 
of written application. During this 2- 
weeks' time, the office reviews perti- 
nent Army research and development 
planning documents and prepares a 
comprehensive but selective brochure 
for this particular industrial division. 
The brochure contains specific Quali- 
tative Materiel Development Objec- 
tives, Qualitative Materiel Require- 
ments, and Small Development 
Requirements that satisfy the re- 
search and development objectives 
falling within this firm's area of com- 
petence and interest; those projects 
that are programed to satisfy the se- 
lected Qualitative Materiel Develop- 
ment Objectives, Qualitative Materiel 
Requirements, and Small Develop- 
ment Requirements; project data 
sheets to describe the work being con- 
templated and accomplished; and, in 
special cases, portions of Research, 
Development, Test, and Evaluation 
Project/Task Cards that describe ac- 
tion of a particular project or task. 

(4) This selected compilation, or bibliog- 
raphy, of a particular area enables in- 
dustry to properly determine factual 
Department of the Army information 
upon which to base its Long-Range 
Research and Development Programs. 
The documentation furnished indus- 
try is for information and review at 
the Technical and Industrial Liaison 
Office and is retained under the con- 
trol of that office. Classified notes may 
be taken, provided these notes are giv- 
en the same classification as the mate- 
riel to which they pertain, and that 
they are safeguarded in accordance 
with current regulations. 

(5) It should be emphasized that the in- 
formation provided to industry by the 
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Technical and Industrial Liaison Of- 
fice is Department of the Army infor- 
mation and departmental documents 
are used. In every case where the ac- 
tion or information is a responsibility 
or function of a field agency, the in- 
dustrial firm is directed to that agen- 
cy. In fact, the basic purpose of the 
entire effort is to let industry know 
which Army developing agency has a 
requirement to be fulfilled, as well as 
to describe the requirement and its 
scope and nomenclature. 
(6) Firms normally spend one day with 
the Technical and Industrial Liaison 
Office before going to the appropriate 
field agency for detailed information. 
Most of the industrial representatives 
are market planners who are trying 
to determine where their firm should 
spend their in-house exploratory de- 
velopment money and effort during 
the next 5 years. The Technical and In- 
dustrial Liaison Office, as such, pro- 
duces no documents, nor does it re- 
quire any production of documents 
from other sources. It does, however, 
use a source Department of the Army 
planning documents pertaining to re- 
search and development. Similar types 
of actions are continuously being car- 
ried out at each level of command un- 
der the general premise that industry 
should deal habitually at the level of 
the source of information and activity 
being performed. 

/. Documentation. 

(1) In the third broad area of effort, that 
of furnishing documentation to indus- 
try, three examples are the Army 
Research Plan, the Qualitative Devel- 
opment Requirements Information 
Program, and the Research and De- 
velopment Unfunded Study Program. 

(2) The Army Research Plan is provided 
to industry on a need-to-know basis. 
This plan is guidance to insure ade- 
quate support of basic research and of 
those elements of the Research and 



Exploratory Development categories 
that are responsive to the long-range 
concepts and materiel objectives for 
the Army of the future. It also pro- 
vides broad program direction and 
guidance in the various disciplines to 
working scientists and administrators 
in the Army's scientific establishment. 
The Army Research Plan therefore 
provides definitive guidance for the 
conduct of the basic research and 
early exploratory efforts of the Army. 

(3) The Qualitative Development Require- 
ments Information Program was ap- 
proved by the Department of the Ar- 
my as a measure to provide industry 
with Army Research and Development 
needs in areas which the Army has 
been unable to achieve significant 
breakthrough, and which, if properly 
solved by industry, would be received 
by the Army as unsolicited industry 
proposals. 

(a) This program was instituted by the 
Army Materiel Command in 1965 
and is currently being reviewed by 
the other developing agencies for 
participation. It is designed to pre- 
sent Army materiel objectives and 
needs to an extremely wide audi- 
ence. By means of this program, 
the Army aids industry in formu- 
lating its research aims and maxi- 
mizes the potential for response. 
The Qualitative Development Re- 
quirements Information Program 
involves the preparation, continual 
updating, and ultimate distribution 
of a series of eight volumes that 
deal with Army materiel needs 
and objectives. One volume is devot- 
ed to each of the five materiel areas 
of the commodity commands (for 
instance, the Missile Command). 
The next two volumes deal with the 
areas in which the Test and Evalua- 
tion Command and the Army Mate- 
riel Command laboratories are in- 
terested. The remaining volume is 
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a guide for the management of the 
Qualitative Development Require- 
ments Information Program by the 
Army Materiel Command Qualita- 
tive Development Requirements In- 
formation Managers. 

(b) Each volume contains individual 
descriptions, known as Qualitative 
Development Requirements Infor- 
mation, of particular Army needs 
or wants. A Qualitative Develop- 
ment Requirements Information 
covers the problem and states the 
objective, as well as operational 
and organizational concepts, when 
possible; it gives general back- 
ground, including possible ap- 
proaches, references, and activity in 
the field; and it identifies the pro- 
ject engineer concerned and the 
manager responsible for actions 
connected with the Qualitative De- 
velopment Requirements Informa- 
tion. The material contents of a 
Qualitative Development Require- 
ments Information are largely de- 
rived from the Combat Develop- 
ments Objectives Guide, Army 
plans and guidance documents, and 
past activities of the developing 
agency. Although it does not quote 
or abstract Qualitative Materiel De- 
velopment Objectives or Qualitative 
Materiel Requirements, a Qualita- 
tive Development Requirements In- 
formation covers its subject in suf- 
ficient detail to allow industry 
responses to be guided by true Ar- 
my needs. 

(c) Qualitative Development Require- 
ments Information problems or sub- 
jects fall into four broad categories. 
A major project requirement con- 
cerns a system or major subsystem 
that is nearing the Engineering 
Development stage. A task require- 
ment represents a part or compo- 
nent of a major project require- 



ment. For example, problems 
connected with a target detection 
device might be a task require- 
ment, while a project requirement 
might include the entire fire con- 
trol system. Classified problems and 
unclassified problems are less spe- 
cific; they identify problems that 
the Army would like solved, al- 
though particular developments or 
systems do not depend upon such 
solutions. These problems are simi- 
lar in nature, but the first one does 
not involve security restrictions. 
The desire for a long-life, rough- 
service light bulb for vehicular use 
is illustrative of such problems. 

(d) Every center or installation within 
the Army Materiel Command that 
prepares these requirements and 
evaluates responses to them has a 
designated Qualitative Development 
Requirements Information manager 
in its research and development 
group. It is his job to coordinate 
and control preparation and distri- 
bution of Qualitative Development 
Requirements guides or problems. 
He works with the procurement of- 
fices in qualifying the firms that 
wish to participate in the program, 
and handles the submissions re- 
ceived in response to Qualitative 
Development Requirements Infor- 
mation that has been distributed to 
the industrial community. The pro- 
cess of qualifying organizations to 
receive Qualitative Development 
Requirements Information is the 
fust step in their distribution. 
Firms, organizations, and individ- 
uals who wish to participate in the 
Qualitative Development Require- 
ments Information Program regis- 
ter with the cognizant Commodity 
Command Qualitative Development 
Requirements Information Manag- 
er, indicating on prescribed forms 
their fields of interest (by technol- 
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ogy) and spheres of interest (basic 
research, applied research, and so 
on). A determination is made as to 
the ability of the organization to be 
of service to the Army Research 
and Development Program. A basic 
consideration in making this deter- 
mination is the relationship be- 
tween the Army's areas of interest 
and the organization's facilities, re- 
sources, experience, and so forth. 
Once firms are qualified, they are 
registered in a central Army Mate- 
riel Command data bank for fields 
and spheres of interest. As an indi- 
vidual Qualitative Development Re- 
quirements Information is prepared 
for distribution, the Qualitative De- 
velopment Requirements Informa- 
tion Manager may obtain from the 
Qualitative Development Require- 
ments Information data bank a list 
of qualified firms in the areas con- 
cerned. For example, Qualitative 
Development Requirements Infor- 
mation prepared by the Army Tank 
and Automotive Center (of the Mo- 
bility Command) might deal with 
vehicular problems, and would be 
disseminated to qualified firms in 
the automotive industry. The actu- 
al distribution of the Qualitative 
Development Requirements Infor- 
mation may be made by briefings, 
interviews, or a written or pub- 
lished problem. 

(e) Within 90 days of the Qualitative 
Development Requirements Infor- 
mation's issuance, participating 
firms are required to report wheth- 
er they believe they can provide so- 
lutions to the problem it describes. 
If the answer is affirmative, the or- 
ganization will furnish a technical 
report when it has achieved a solu- 
tion to the problem. If the firm 
chooses to include a research and 
development proposal in the tech- 
nical report, it will be treated as an 



unsolicited research and develop- 
ment proposal, and will He evalu- 
ated and processed accordingly. Re- 
sponses to Qualitative Development 
Requirements Information are re- 
ceived by the Qualitative Develop- 
ment Requirements Information 
Manager. He is responsible for see- 
ing that proper evaluation and dis- 
position are undertaken, including 
any necessary coordination with the 
Combat Developments Command 
and Army Staff. 

(4) The Research and Development Un- 
funded Study Program. 

(a) The basic objective of this pro- 
gram is the same as the Qualitative 
Development Requirements Infor- 
mation Program — to maximize po- 
tential industrial contribution to 
Army materiel needs by furnishing 
industry with information concern- 
ing requirements and objectives. 
However, the implementation of 
this program is directed to specific 
organizations, rather than to indus- 
try in general. Under the overall 
cognizance of the Chief of Research 
and Development, developing. agen- 
cies (particularly the Army Mate- 
riel Command) execute agreements 
with individual civilian organiza- 
tions for the conduct of unfunded 
studies in particular materiel areas. 
These agreements make available 
pertinent Army documents and in- 
formation and provide for contacts 
with Army personnel who can aid 
the civilian organization in under- 
standing the Army needs and ob- 
jectives further. Unfunded studies 
are carried on at no cost to the Gov- 
ernment, and competition is not 
limited on any procurements that 
may ultimately arise from them. 
However, such agreements give the 
civilian organization extensive ac- 
cess to information that otherwise 
would not be available to it. This in- 
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formation may enable it to improve 
its own capabilities and competitive 
position significantly, while at the 
same time appreciably increasing 
the usefulness of civilian industry 
efforts to the Army. 

(b) Developing agencies are responsible 
for determining the validity of ci- 
vilian organizations' requests to 
participate in this program, and, in 
conjunction with other interested 
commands, for evaluating the po- 
tential benefits to the Army. Pri- 
mary considerations in this deter- 
mination and evaluation are Army 
materiel objectives in the proposed 
area and the competence of the ci- 
vilian organization to pursue them. 
The Chief of Research and Develop- 
ment provides guidance and policy 
decisions where necessary. Copies 
of executed formal agreements are 
distributed to the Army Materiel 
Command, Combat Developments 
Command, and other interested par- 
ties within the Army. Once studies 
are under way, the developing agen- 
cy concerned continues to be respon- 
sible for followup activities. It dis- 
tributes study reports to the Army 
Materiel Command, the Combat De- 
velopments Command, and so forth; 
if appropriate, it also makes rec- 
ommendations to the Combat De- 
velopments Command for new 
Qualitative Materiel Development 
Objectives, Qualitative Materiel Re- 
quirements, or other changes or ad- 
ditions to operations or organiza- 
tional concepts. 

6-1 6. Unsolicited Proposals 

a. The Role of Industry. Most of the Army's 
basic and applied research activities are con- 
ducted in-house by the laboratories and centers 
of development agencies. However, as explora- 
tory and advanced development efforts respon- 
sive to Qualitative Materiel Development Ob- 
jectives begin, more and more research and 



development effort is performed under con- 
tract with industry. In fact, industry pursues 
the large majority of Army research and de- 
velopment projects in engineering development 
carried out in response to Qualitative Materiel 
Requirements and Small Development Require- 
ments. Because of this heavy involvement in 
materiel development, industry and other non- 
governmental sources are often in a position 
to propose new concepts or ideas based on prior 
technological efforts. Encouraging and exploit- 
ing this source of knowledge is very much in 
the Army's interest. 

b. Army Policy. One of the ways in which 
industry may present its ideas to the Army is 
the unsolicited proposal. This is generally de- 
fined as a proposal for research and develop- 
ment made without prior formal or informal 
solicitation from a purchasing activity. Policy 
with respect to such proposals is quite clear. 
First, the Army must refrain from making 
known to third parties any proprietary infor- 
mation contained in a proposal. Second, the 
proposal must be handled in a manner that 
will encourage industry to continue disclosing 
ideas that may be of benefit to the Army. 

c. Procedures. 

(1) The Army's procedures in regard to 
unsolicited proposals are aimed at 
meeting these policy objectives. The 
proposals are usually received by the 
developing agencies or their subor- 
dinate commands, which evaluate the 
technical and developmental aspects 
involved. If a proposal is responsive to 
already established needs (for ex- 
ample, a Qualitative Materiel Develop- 
ment Objective, Qualitative Materiel 
Requirement, or Small Development 
Requirement), a developing agency 
may choose either to pursue it con- 
tractually with available funds, or to 
request funds for a new research, de- 
velopment, test, and evaluation proj- 
ect. If the proposals suggest new ob- 
jectives or requirements, the Combat 
Developments Command, the Chief of 
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Research and Development, and the 
developing agency will examine the 
desirability of establishing new ob- 
jectives or requirements. If the Army 
decides to pursue an unsolicited pro- 
posal, contracts are generally negoti- 
ated on a sole-source basis. 

(2) Although this practice departs from 
the competitive method normally fol- 
lowed in Army procurement, it is 
necessary since any other approach 
might discourage individual contrac- 
tors from submitting their ideas. 
Many of these ideas have substan- 
tial military value, and it is important 
that the Army maintain access to 
them. 

(3) Several considerations are involved in 
the proper handling of unsolicited pro- 
posals. As suggested above, the first 
requirement is a total appraisal of 
the idea or concept in terms of tech- 
nical merit, probability of success, 
cost, ultimate usefulness, and so 
forth. The developing agency, the 
Combat Developments Command, and 
the Chief of Research and Develop- 
ment may all play a role in this evalu- 
ation. If the idea or concept is en- 
dorsed, it must be determined first 
whether the proposal is, in fact, un- 
solicited. A proposal merely sub- 



mitted in advance of the Army date 
for general solicitations, or a restate- 
ment and amplification of existing re- 
quirements, should not be considered 
proprietary, and normal competitive 
procedures should be used. If the pro- 
posal is unsolicited and proprietary, 
sole-source negotiations are both justi- 
fied and desirable. 

(4) Another major consideration involves 
the content of the proposal. Even 
- though the ideas contained in the 
proposal may have been independently 
conceived by the contractor, they may 
not be sufficiently developed to justify 
award of a sole-source contract. In 
short, the proposal may warrant ac- 
tive pursuit of an idea, but may not 
be adequately developed. The situa- 
tion here is analogous to a competi- 
tive procurement where a bidder sug- 
gests ideas of interest but does not 
develop them sufficiently to warrant 
serious consideration. One other im- 
portant consideration in Government 
policy toward unsolicited proposals 
should be noted: if a sole-source award 
is made, the Government's resulting 
rights in data, patents, and so forth, 
should be clearly established to insure 
that future procurements will be 
handled on a competitive basis. 



Section V. HARMONIZATION OF QUALITATIVE REQUIREMENTS 



6-17. Harmonization in the Department of 
Defense 

a. It is Department of Defense policy to co- 
operate with the allies of the United States in 
harmonizing qualitative requirements for ma- 
teriel and in undertaking cooperative research 
and development programs for new materiel. 
The prime purpose of this policy is to make 
the best possible equipment available on a 
timely basis to the United States and its allies. 
It is aimed at making the most efficient use of 
available development resources and at in- 



creasing the standardization and interopera- 
bility of materiel. 

b. The harmonization policy of the Depart- 
ment of Defense is carried out through two 
complementary programs: Harmonization, and 
Cooperative Research and Development. Both 
programs are conducted through the military 
departments under bilateral or multilateral 
agreements with the participating nations. 

6-18. The Army Harmonization Program 

a. The Army's Harmonization Program co- 
ordinates the needs of the United States with 
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those of its allies within the scope of the Army's 
mission, in order to minimize differences and 
thus form a basis for cooperative research and 
development and standardization of materiel. 
The program is designed to adjust differences 
or inconsistencies in the basic qualitative mili- 
tary requirements of the United States and its 
allies. As the general aim of this program im- 
plies, comparatively minor differences in re- 
quirements should not be permitted to serve 
as the basis for undertaking duplicative proj- 
ects. Facilitating cooperative research and de- 
velopment is of major significance in this pro- 
gram. Equally important is the enhancement 
of interoperability and interchangeability of 
equipment between the United States and its 
allies. Such standardization improves the utility 
and effectiveness of materiel in the field; it 
also increases the effectiveness of international 
logistics. It is particularly important to effect 
harmonization early in the development cycle, 
before requirements on either side are frozen 
to a degree that would render it impossible. 

b. The Cooperative Research and Develop- 
ment Program under the staff responsibility of 
the Chief of Research and Development with 
coordination of the Assistant Chief of Staff 
for Force Development provides for joint 
efforts with our allies in developing materiel to 
meet common needs. A significant example of 
this type of activity is the joint development 
by the United States and the Federal Republic 
of Germany of the new main battle tank. This 
project, under a United States-German program 
board, involves research and development ef- 
forts in both countries. Cooperative research 
and development projects are restricted to those 
that are responsive to specific needs of the 
Army. Exceptions may be made to this policy 
if. Military Assistance Program funds are 
used. With the exception of Military Assistance 
Program projects, all cooperative efforts are 
funded by Army Research, Development, Test, 
and Evaluation appropriations. 

c. The Assistant Chief of Staff for Force De- 
velopment has primary staff responsibility for 
the overall Harmonization Program in the De- 
partment of the Army, with the following spe- 
cific responsibilities: 



(1) Assure coordination of policies and 
procedures. 

(2) Promote harmonization of military re- 
quirements of the United States and 
allied armies by early discussions on 
rationale for tactical concepts and 
roles and missions, including harmoni- 
zation of requirements for materiel in 
being. 

(3) Provide the Department of the Army 
contact point for the Office, Secretary 
of Defense, the military departments, 
and other governmental agencies for 
the purpose of coordinating standard- 
ization aspects of related programs 
and activities. 

(4) Maintain primary Department of the 
Army liaison with international mili- 
tary standardization agencies. 

(5) Keep the Chief of Staff and Army 
Staff informed on major matters in- 
volving international military stand- 
ardization programs and standardiza- 
tion aspects of related programs and 
activities. 

(6) Assure fulfillment of standardization 
agreements to which the Department 
of the Army subscribes, maintain the 
office of record for agreements, and 
as required, provide support and rep- 
resentation in international meetings, 
studies, and projects. 

(7) Supervise Department of the Army 
participation in combat development, 
nonmateriel, procedural, and technical 
aspects of the American-British-Cana- 
dian-Australian armies' standardiza- 
tion program, to include conducting 
arms conferences. 

d. The Chief of Research and Development 
has primary staff responsibility for activities 
involving research and development, including 
the following specific responsibilities: 

(1) Act as executive agent for the Army 
Staff for supervising and coordinating 
Department of the Army participation 
in the American-British-Canadian- 
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(2) Coordinate the international stand- 
ardization aspects of research and de- 
velopment programs with the Office, 
Assistant Chief of Staff for Force De- 
velopment. 

(3) Coordinate harmonization of military 
requirements of the United States and 
allied armies for materiel to be de- 
veloped. 

(4) Coordinate negotiations for coopera- 
tive research and development proj- 
ects and information exchanges with 
allies under approved international 
•programs. 

e. At the field command level, the imple- 
mentation of the Army's Harmonization Pro- 
gram rests with the developing agencies (prin- 
cipally the Army Materiel Command) and the 
Combat Developments Command. The appro- 
priate developing agency monitors research 
and development projects prosecuted by foreign 



countries to fulfill United States Army require- 
ments, so that duplication with United States 
efforts is avoided. The Combat Developments 
Command maintains liaison with the combat 
development agencies of allied nations and mon- 
itors both their cooperative and their internal 
programs. This liaison makes it possible to 
take advantage of foreign combat develop- 
ments, thereby improving harmonization with 
United States materiel. As part of this pro- 
gram, the Combat Developments Command 
transmits copies of proposed Army Qualitative 
Materiel Requirements to our allies for consid- 
eration and coordination in the formulation of 
their requirements. In the area of combat de- 
velopments, the Command recommends the 
United States Army position on policy and doc- 
trine statements of allied armies and on inter- 
national standardization agreements in which 
the United States participates. The Combat De- 
velopments Command also acts to integrate in- 
ternational combat development activities into 
its study programs. 
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CHAPTER 7 
PROGRAMING AND BUDGETING 



Section I. THE DEPARTMENT OF DEFENSE PROGRAMING SYSTEM 



7-1. Objectives of the System 

a. Planning, programing, and budgeting are 
the three basic processes by which the Defense 
Establishment determines its objectives and 
controls the resources necessary to meet them. 
Programing is the intermediate step between 
planning and budgeting ; it is the process of re- 
lating means (resources) to ends (objectives) 
in terms of specific military missions or activi- 
ties within a given period of time. 

b. The programing system instituted by the 
Secretary of Defense in 1961 makes it possible 
to determine, across service lines, the total ap- 
plication of resources to specific military mis- 
sions, and the total resource requirements for 
a specific mission over a period of years. It 
classifies military activities in terms of their 
missions, rather than the service of origin, and 
it identifies the resources required for those 
activities over a 5-year period. It provides for 
planning and control of major programs at the 
highest level of the Department of Defense, in- 
cluding the comparison of alternative means of 
accomplishing a given mission, as well as analy- 
sis of the long-range implications of alternative 
decisions. 

7-2. Program Structure 

a. The Programing System structure con- 
sists of eight mission-oriented or task-oriented 
programs, within which related forces or ac- 
tivities of all three services are grouped to- 
gether. The programs are related to resources 
over a 5-year period by means of the Five- Year 
Force Structure and Financial Program. The 
annual military budget is a 1-year segment of 
this program. 



b. The eight major programs of the Defense 
Establishment are as follows: 

I. Strategic Retaliatory Forces 
II. Continental Air and Missile Defense 
Forces 

III. General Purpose Forces 

IV. Airlift and Sealift Forces 
V. Reserve and Guard Forces 

VI. Research and Development 
VII. General Support 

VIII. Military Assistance Program (Depart- 
ment of State program implemented 
by the Secretary of Defense) 

c. These programs are subdivided into major 
and minor aggregations and within the aggre- 
gations into program elements. Program III, for 
example, includes such major aggregations as 
Army Forces, Europe; Army Forces, Pacific; 
and Army Forces, Alaska. One of the aggre- 
gations in Army Forces, Alaska, is Combatant 
Forces, and one of the program elements in this 
aggregation is Nike-Hercules battalions. 

d. The program elements are the smallest 
units of military activity managed at the De- 
partment of Defense level. A program element 
may be a single weapon system — like the Nike- 
X missile in Program VI (Research and Devel- 
opment) — or it may represent an aggregation of 
men, equipment, and facilities — like the Nike- 
Hercules battalions in Alaska in Program III 
(General Purpose Forces). 

e. In Program VI, Research and Develop- 
ment, the bulk of the projects and tasks are 
subordinate parts of the program elements. 
For example, in the first major aggregation of 
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Program VI — Research — the Army and the 
other services have only two program elements 
(In-House Laboratory Independent Research 
and Defense Research Sciences) that embrace 
all research projects and tasks. On the other 
hand, most major development projects are 
identified as separate program elements, par- 
ticularly in the engineering development phase. 
The Army's Engineering Development Program 
includes more than forty program elements 
ranging from broad categories such as Tactical 
Communications and Wheeled Vehicles to indi- 
vidual systems such as the Advanced Fire Sup- 
port System. 

7-3. Program Change Control 

a. In order to keep the defense program re- 
sponsive to current needs and, at the same 
time, to maintain control over significant 
changes in the program, the Department of 
Defense Programing System includes a rigor- 
ous procedure for introducing changes. This 
procedure specifies limits, or thresholds, beyond 
which changes may not be made without prior 
approval at a designated level of authority. 

b. The mechanism for introducing major 
changes in the Five- Year Force Structure and 
Financial Program is the Program Change Pro- 
posal. The thresholds for submission of Pro- 
gram Change Proposals vary with the type of 
activity. For example, any new program ele- 
ment in Program VI, regardless of cost must be 
approved by the Secretary of Defense. Approval 
also must be obtained for any change (increase 
or decrease) in an existing program element 
involving more than §10 million in the first 
program year or $25 million in total program 
cost. In addition, a Program Change Proposal 
must be submitted on any Research and Devel- 
opment program element, regardless of cost, 
when the issue is of such importance that the 
Director of Defense Research and Engineering 
directs use of the program change procedure. 

c. In addition to changes in the Five- Year 
Force Structure and Financial Program, it is 
possible to reprogram funds and manpower 
within the resources approved by Congress for 



the current year. There are, however, limita- 
tions on reprograming authority. For Research, 
Development, Test, and Evaluation, prior ap- 
proval of the Office of the Secretary of Defense 
(and in some cases Congress) is required for — 

(1) Any increase of $2 million or more to 
a program element. 

(2) Initiation of an element which will 
cost $10 million or more over a 3-year 
period. 

(3) Increasing funding on an element 
specifically ordered by Congressional 
action. 

(4) Increased funding on a program ele- 
ment in which any Congressional 
Committee has expressed "special in- 
terest." 

The above limitations effectively limit Depart- 
ment of the Army to increases of less than $2 
million in a single program element. To the 
maximum extent possible this authority is dele- 
gated by Department of the Army to the devel- 
oping agencies. 

7-4. The Relation of Planning, Programing, 
and Budgeting 

The relation that exists among the planning, 
programing, and budgeting processes can be 
visualized as a three-dimensional matrix, made 
up of inputs, outputs, and time periods (fig. 
7-1). The basic "output" of the Defense Es- 
tablishment is the force structure, which 
is determined by the planning process de- 
scribed in chapter 5. The resources required 
to support it are the "inputs" provided by 
Congress through the appropriation of funds. 
These funds are provided annually in appro- 
priation categories such as Procurement of 
Equipment and Missiles, Army, and Military 
Construction, Army. The Five- Year Force 
Structure and Financial Program integrates 
the inputs and outputs by relating resources 
to the force structure over a 5-year period. 
By this means, discrete program elements can 
be matched with discrete blocks of programed 
funds, and the full cost implications of various 
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plans can be derived. This system provides for evaluation of the effects of proposed changes 
effective forecasting and control of Department to Department of Defense plans, 
of Defense activities. It also permits precise 




Figure 7—1. The Planning, Programing , and 
Budgeting Matrix. 
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Section II. THE RESEARCH AND DEVELOPMENT PROGRAM STRUCTURE 



7-5. General 

a. As noted above, Program VI, Research 
and Development, is the major program under 
which the Army's materiel development effort 
is conducted. All activity in Program VI is in- 
cluded in six major' Research and Development 
categories as follows: 

6.11 Research 

6.21 Exploratory Development 

6.31 Advanced Development 

6.41 Engineering Development 

6.51 Management and Support 

6.71 Operational Systems Development 

The numerical coding system is described in c 
below. In general, these groupings represent a 
chronological progression from very early re- 
search up to the point at which an item of 
materiel is approved for production and deploy- 
ment. Once an item is designated for produc- 
tion and deployment, it becomes identified with 
another major program of the Five- Year Force 
Structure and Financial Program and is no 
longer included in Program VI. 

b. The major Research and Development 
categories are further divided into minor aggre- 
gations (usually representing some broad func- 
tional application of the materiel or the re- 
search effort) and then into program elements. 
In the latter phases of development, program 
elements may be identifiable systems, such as 
a missile system or a tank system. Because 
the major categories are all arranged chrono- 
logically, the titles of their minor categories 
and program elements tend to resemble one an- 
other. For example, "Aircraft Suppressive 
Fire" appears as a program element in Ex- 
ploratory Development, Advanced Develop- 
ment, and Engineering Development; in the last 
category, it is one of several program elements 
in the minor category of "Air Mobility." 

c. The numerical coding system for identifi- 
cation of program elements is based on an eight- 
digit structure. The Program Element Code is 
arranged in five levels, as shown in figure 7-2. 
In Program VI, Research and Development, the 



second digit of Level 2 identifies the Depart- 
ment of Defense component responsible for the 
program element. In Program 6.41, Engineer- 
ing Development, Army, one of the aggrega- 
tions is 6.41.30, Surface Mobility. The program 
elements in this category include the following: 
6.41.30.03.1 Power Systems and Con- 
verters 

6.41.30.06.1 Wheeled Vehicles 
6.41.30.09.1 Track and Special Vehicles 
6.41.30.12.1 Marine Craft 

7-6. Program Categories 

The Research and Development Program 
categories are denned as follows: 

a. Research. This category includes all effort 
directed toward increased knowledge of natural 
phenomena and environment, and efforts di- 
rected toward the solution of problems in the 
physical, behavioral, and social sciences that 
have no clear direct military application. By 
definition, therefore, it would include all basic 
research and any applied research that is di- 
rected toward the expansion of knowledge in 
various scientific areas. It would not include 
efforts to prove the feasibility of solutions to 
problems of immediate military importance or 
time-oriented investigations and developments. 
Work in this category is most frequently done 
either in Government laboratories, under 
grants to universities, or under cost-reimburse- 
ment contracts. The practice is to manage this 
work on a level-of-effort basis, by scientific 
area, and to encourage latitude by delegating 
the selection of projects to the lowest appropri- 
ate management echelon. 

b. Exploratory Development. Exploratory 
Development includes all effort directed toward 
the solution of specific military problems, short 
of major development projects. This type of 
effort may vary from fairly fundamental ap- 
plied research to relatively sophisticated bread- 
board hardware, study, programing, and 
planning efforts. It therefore includes studies, 
investigations, and minor development effort. 
The dominant characteristic of this category 
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PROGRAM ELEMENT CODE STRUCTURE 



P. £. Code Levels 
Level 1 '2 £ h £ 

x n n n x 

1. Identifies the major program | 

2. Indicates the major or first order 

~ aggregation of the program 

2. Indicates the second order of 
aggregation or a subdivision 
within the major aggregation, 
(except when followed "by 01 in 
Level h which indicates that it 
is an element j and there is no 

further aggregation) 

U. Identifies the specific element 

Identifies the DoD component having 

cognizance over the element 



1 - Army 

2 - Navy 

3 - Marine Corps 
k ' - Air Force 

5 - DoD Agencies, OSD/JCS 

Figure 7-2. Program Element Code Structure. 



is that it is focused on specific military problem 
areas with a view toward developing and evalu- 
ating the feasibility and practicability of pro- 
posed solutions, and determining their para- 
meters. This exploration may include, in 
selected cases of low technical risk, the study 
work necessary to provide the precise defi- 
nition required for possible direct entry into 
Engineering Development. As in Research, the 
practice is to manage on a level-of-effort basis 
by technological area, and to encourage latitude 
by delegating selection of individual projects. 
Contracts normally are performed on a cost 
plus fixed fee basis. 



c. Advanced Development. This category in- 
cludes all projects that have moved into the 
development of hardware for experimental or 
operational test. This phase is characterized by 
the development of specific hardware for suit- 
ability test and evaluation, but not for pro- 
curement and service inventory. Effort within a 
project in this category may include resources 
to advance technology as demanded by the par- 
ticular system. This category continues the 
study to provide the definition required for 
Engineering Development. Efforts within Ad- 
vanced Development are managed project by 
project. Contractual effort is ordinarily covered 
by incentive contracts. 
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d. Engineering Development. The primary 
objective of this category is design engineering 
for service test and for possible service in- 
ventory. The category includes Engineering De- 
velopment on systems and equipment; it also 
includes subsystems that are governed by one 
or more system end uses. For instance, a new 
avionics system for an aircraft in operational 
use could be identified as a separate Engineer- 
ing Development. Effort is managed project by 
project, and contracts for engineering develop- 
ment work are usually awarded on a fixed price 
or incentive basis. 

e. Management and Support. This category 
includes research and development effort di- 
rected' toward support of the installations or 
operations required for general research and 
development use. It includes test ranges, cer- 
tain military construction, maintenance support 
of laboratories, and operations and mainte- 
nance of test aircraft and ships. Costs of labor- 
atory personnel, either in-house or contract- 
operated, are assigned to appropriate projects 
or as a line item in the Research, Exploratory 
Development, or Advanced Development cate- 
gories, as appropriate. Military construction 
costs directly related to a major development 
program are included in the appropriate ele- 
ment for that program. 

/. Operational System Developments. In- 
cluded in this category are research and devel- 
opment efforts directed toward development, 
engineering, and test of systems, support pro- 
grams, vehicles, and weapons that have been 
approved for production and service deploy- 
ments. It includes that effort needed to convert 
the design engineering products of Engineer- 
ing Development into fully "productionized" 
systems and equipment. This category is pri- 
marily a memorandum account covering re- 
search, development, test, and evaluation funds 
that are actually expended in other major pro- 
grams, and is included in Program VI for 
convenience of program control. Research, de- 
velopment, test, and evaluation costs of these 
operational systems are distributed in many 
program elements in Programs II, III, and VII. 
Only through a grouping of funds in this cate- 



gory could any semblance of control be exer- 
cised. 

7-7. Relationship of the Categories 

a. Research and Exploratory Development. In 
the phases represented by these two program 
categories, no constraints are placed on the 
extent of scientific and technological advance* 
ment to be achieved'. The high level of advance- 
ment desired, and" the requisite high level of" 
creativity, causes high inherent technical risks 
with an expected' high potential for failure. 
This work frequently requires long-term con- 
tinuity without deadlines. A high level of ac- 
tivity is essential in these fields, and dupli- 
cate efforts are frequently desirable. A good 
deal of work in Exploratory Development is 
responsive to Qualitative Materiel Development 
Objectives which may suggest both general per- 
formance objectives and" desired timing. In 
many instances", exploratory -development work 
in response to a Qualitative Materiel Develop- 
ment Objective is duplicative, with two or more 
parallel efforts directed at the same objective. 

b. Advanced Development. This is also con- 
sidered a high-risk area because it is impossible 
to predict the degree of success in technological 
advancement or operational and technical suit- 
ability at this stage. Hence there is frequently 
need for multiple developments, accompanied' 
by a high rate of attrition, until the approach 
or approaches mast suitable to enter future en- 
gineering development are selected. 

c. Engineering and Operational Systems De- 
velopment. During these stages, technological' 
advance is expected to be limited to that which 
has bean demonstrated, either in the laboratory 
or in other experimental form. Although the 
technical risk is reduced, some risk is inherent 
in the assumption that quantitative laboratory 
results can be engineered into final equipment. 

d. Summary. In terms of purpose and pro- 
gression, Research represents basic knowledge; 
Exploratory Development and Advanced De- 
velopment are building-block categories; and 
Engineering Development and Operational Sys- 
tems Development are concerned with new sys- 
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terns or new hardware for field usage. Although 
all work should in some way be oriented to- 
ward a useful military application, the ideas or 
natural phenomena being explored during Re- 
search may not be clearly identifiable with a 
Qualitative Materiel Development Objective 
until the Advanced Development stage. The 
usefulness of these categories as a means of 
identifying status and effort is obvious. How- 
ever, it must be recognized that this is merely 
one form of Department of Defense program 



control, and that congressional appropriations 
for research and development continue to be 
made on the basis of the conventional commod- 
ity programs of the Research, Development, 
Test, £nd Evaluation budget. The interrelation- 
ship of the budget activities and the six Re- 
search and Development categories is described 
in the AR 37-100-series, the Army Manage- 
ment Structure (Fiscal Code), chapter 7, Re- 
search, Development, Test, and Evaluation, 
Army. 



Section III. THE ARMY PROGRAM SYSTEM 



7-8. Army Five-Year Force Structure and 
Financial Program 

a. The structure of the Army's Five- Year 
Force Structure and Financial Program paral- 
lels the Department of Defense program struc- 
ture. It includes approximately three hundred 
program elements in six of the major pro- 
grams: 

II. Continental Air and Missile Defense 
Forces 

III. General Purpose Forces 

IV. Airlift and Sealift Forces 
V. Reserve and Guard Forces 

VI. Research and Development 
VII. General Support 

The Army has no forces or activities in Pro- 
gram I (Strategic Retaliatory Forces). Pro- 
gram VIII (Military Assistance) is centrally 
controlled through the Secretary of Defense. 

6. The initiation of changes in the Army pro- 
gram is closely coordinated with the Army 
Force Development Plan, discussed in chapter 
5. This plan provides essential guidance on 
capabilities and objectives. 

c. Like the Department of Defense program, 
the Army Five- Year Force Structure and Fi- 
nancial Program includes annexes that contain 
detailed information on certain aspects of the 
program. The Materiel Annex is the most sig- 
nificant of these annexes for the management 
of materiel development. In addition to de- 
tailed information on items in production and 



development, the Materiel Annex includes data 
on requirements, costs, and other aspects of 
selected major research and development 
projects. 

7-9. Progress Reporting 

a. The Secretary of Defense has designated 
certain major projects and systems in the De- 
partment of Defense program for special re- 
porting. Monthly progress reports are required 
for these items, indicating their status in rela- 
tion to milestones agreed to by the Army and 
the Office of the Secretary of Defense. The 
monthly progress reports cover the current 
month and the 3 months following. These re- 
ports are related to the project plan, on the 
basis of which the initiation of the project was 
approved. For major projects, this is a Tech- 
nical Development Plan; for others, it is the 
Research and Technology Resume (DD Form 
1498). 

b. As a part of the program reporting sys- 
tem, the Army has designated a Department of 
the Army System Staff Officer for each selected 
item. For most projects, this officer is a mem-, 
ber of the staff of the Assistant Chief of Staff 
for Force Development. He develops and main- 
tains milestone schedules and progress reports 
for his assigned item. He also serves as a source 
of information on the item for the Chief of 
Staff, the Secretary of the Army, other mem- 
bers of the Army Staff, and representatives of 
the Office of the Secretary of Defense. He com- 
plements and supplements the project manager 
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by coordinating and integrating information work, such as the development of doctrine and 
on the materiel development effort and related the training of personnel. 



Section IV. BUDGET FORMULATION AND EXECUTION 



7-10. The Budget Cycle 

a. The annual budget is the instrument by 
which Congress reviews the programs of the 
Army and other elements of the executive 
branch of the Government, and appropriates 
necessary funds. Congressional action on each 
annual budget is preceded by a 12-month period 
of budget formulation, and is followed by the 
period of budget execution specified in the ap- 
propriation legislation. Certain appropriations, 
such as "Research, Development, Test, and 
Evaluation, Army," "Procurement of Equip- 
ment and Missiles, Army, and Military Con- 
struction, Army" are no-year appropriations, 
which are established for the duration of the 
projects or work programs for which the fund- 
ing is made available. Other appropriations, 
such as "Operations and Maintenance, Army" 
are 1-year appropriations, and as such the 
budget obligation period is limited to the single 
fiscal year for which the funds are made avail- 
able. 

b. Budget formulation begins with the issu- 
ance of guidance by the Secretary of Defense, 
which is based on the approved Five- Year 
Force Structure and Financial Program and on 
guidance from the President (through the Bu- 
reau of the Budget). The guidance from the 
Secretary is issued approximately 18 months 
before the budget year in question; thus, budget 
formulation for Fiscal Year 1970 would be- 
gin in January 1968. This guidance is further 
elaborated at the Army and major command 
levels. The major commands draw information 
from subordinate levels and prepare and sub- 
mit budget estimates to Headquarters, where 
they are reviewed and integrated into a single 
Army budget estimate under the direction of 
the Comptroller of the Army. This departmen- 
tal estimate is submitted, through the Chief of 
Staff and the Secretary of the Army, to the 
Secretary of Defense, who submits it to the 
President. The President presents the national 



budget to Congress in January. Congress re- 
views the budget at appropriation hearings 
during winter and spring, with the objective of 
completing the appropriation process before 
the beginning of the fiscal year in July. 

c. During the latter stages of budget formu- 
lation, the Bureau of the Budget plays an ac- 
tive role in adjusting and reconciling the esti- 
mates of the many agencies and departments 
of the executive branch. Throughout the formu- 
lation period, adjustments and reestimates 
must be made, as successively higher levels of 
authority integrate the estimates of subordi- 
nate elements to conform with the guidance 
provided at intervals by the Bureau of the 
Budget, the Office of the Secretary of Defense, 
and the Department of the Army. 

d. During congressional review, Department 
of Defense and Department of the Army repre- 
sentatives furnish information and justifica- 
tion on the program and budget to the Armed 
Services and Appropriations Committees of 
both the House of Representatives and the 
Senate. 

e. Budget execution phase begins with the 
submission of the President's budget to Con- 
gress. This phase is concerned with obtaining 
appropriations from Congress and obligation 
authority from the Department of Defense and 
the Bureau of the Budget, and with the con- 
trol of funds to meet the approved objectives. 
In recent years execution has begun using a 
Congressional joint resolution authorizing ob- 
ligational authority. Following congressional 
appropriation of funds, the Bureau of the 
Budget and the Office of the Secretary of De- 
fense hold joint apportionment hearings. Ap- 
portionment — the first level of the funds dis- 
tribution process — is made after these hearings. 
The services, in turn, distribute the apportioned 
funds by allocating them to subordinate com- 
mands and agencies. Their subordinate com- 
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mands allot and suballot funds to lower level 
commands, installations, and agencies. 

/. The process of developing the Fiscal Year 
1970 budget and carrying it to the point where 
the agencies charged with materiel develop- 
ment have funds to carry out their responsi- 
bilities is shown in figure 7-3. This summary 
indicates why the period of budget formulation 
is a relatively long one. In order to have the 
President's budget ready for presentation to 
Congress in January, department and agency 
budgets must be integrated in a single coherent 
document. Therefore the Defense budget, along 
with those of the other departments, must be 
completed by late fall of each year. To allow 
time for internal integration of the Defense 
budget submission, the services' estimates must 
be ready by late summer or early fall. During 
the internal integration process, the activities 



and requirements of the subordinate commands 
and agencies must be analyzed and coordinated 
in minute detail. The complexity of the whole 
process, involving repeated adjustments and 
reestimates at successively higher levels that 
embrace larger and larger aggregations of ac- 
tivity, makes the entire period of budget for- 
mulation (especially the last few months) one 
of exacting, intensive activity. 

7-1 1 . The Budget Structure 

a. The Army budget comprises eleven appro- 
priation categories, to which the related ac- 
counting and control system is keyed. These 
categories identify functional areas of expendi- 
ture, such as research and development, pro- 
curement of materiel, and construction. The 
four categories most significantly related to the 
materiel development process are the following: 
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(1) Research, Development, Test, and 
Evaluation, Army. 

(2) Procurement of Equipment and Mis- 
siles, Army. 

(3) Operations and Maintenance, Army. 

(4) Military Construction, Army. 

b. The distinction between the Research, De- 
velopment, Test, and Evaluation appropriation 
and the Procurement of Equipment and Mis- 
siles appropriation marks the transition from 
development on the one hand to production of 
operational equipment on the other. The Opera- 
tions and Maintenance appropriation supports 
certain activities (such as the operation of in- 
stallations) that apply to research and develop- 
ment, as well as to other Army activities. Simi- 
larly, the Military Construction appropriation 
may also support the construction of research 
and development facilities, as well as other 
military construction. 

c. The Research, Development, Test, and 
Evaluation appropriation is primarily subdi- 
vided along such commodity lines as missiles, 
aircraft, ordnance, and combat vehicles. Within 
each classification, research and development 
activities are grouped according to the six cate- 
gories of the Research and Development Pro- 
gram described in paragraphs 7-5 through 
7-7 — Research, Exploratory Development, Ad- 
vanced Development, Engineering Develop- 
ment, Management and Support, and Opera- 
tional Systems Development. In some instances, 
the budget line items in these categories corre- 
spond to program elements in the Research and 
Development Program — for example, the 
Nike-X missile in the category of Missiles and 
Related Equipment. The system of identifica- 
tion and accounting for budget activities is 
part of the Army Management Structure set 
forth in AR 37-100. This system includes a 



conversion table that makes it possible to relate 
the items and categories of the Army budget to 
the elements of the Department of Defense pro- 
gram that they support. 

d. Research, Development, Test, and Evalua- 
tion funds are, for the most part, controlled by 
Headquarters, Department of the Army, at the 
level of projects and major items. Thresholds 
for reprograming of funds are established for 
the budget structure, as well as for the program 
structure. Major commands and agencies are 
authorized to reprogram Research, Develop- 
ment, Test, and Evaluation funds in the cur- 
rent year within specified limits without De- 
partment of the Army approval. 

e. Army Program and Budget Guidance, pub- 
lished annually, includes information on re- 
search and development plans and resources. 
The research, development, test, and evaluation 
portion of this document is prepared by the Of- 
fice of the Chief of Research and Development 
for the research, development, test, and evalua- 
tion activities of major commands. It includes 
extracts from the Basic Army Strategic Esti- 
mate on concepts, and Priority Operational Re- 
quirements developed in the Army Strategic 
Plan and set forth in the Combat Development 
Objectives Guide. It also contains a summary 
of funding by budget programs, as well as man- 
power authorizations by command. Most of 
this guidance, which is informational in na- 
ture, appears in other documents in as much or 
more detail. However, since manpower authori- 
zations and research, development, test, and 
evaluation funds approval are achieved through 
separate procedures, this guidance is particu- 
larly useful in correlating for the commands 
the funding and manpower available for pursu- 
ing research, development, test, and evaluation 
tasks. 



Section V. PROCEDURE FOR ESTABLISHING A NEW MATERIEL REQUIREMENT 



7-12. Systems Interrelation 

The systems described in this and the preced- 
ing chapters — for planning, establishing re- 
quirements, programing, and budgeting — are 



in constant operation throughout the year. 
Each system provides for annual outputs, and 
each is geared to a series of 5-year cycles ex- 
tending well into the future. At key points, the 
systems interlock, either for the exchange of 
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information or for the validation of a decision 
(such as initiating a development project or 
determining the amount of money to be re- 
quested for Army research and development 
for the coming year). The interrelation of 
these systems in originating and controlling 
the development of Army materiel is summa- 
rized in the following paragraphs, by means of 
a hypothetical example. This example traces 
the evolution of a hypothetical combat vehicle 
from the early stages of planning and basic re- 
search. 

7-13. Case Example 

a. At an Army laboratory, a research project 
is initiated to investigate the molecular prop- 
erties of certain metals under certain con- 
ditions. The project is a part of the broad Army 
objective of developing stronger, lighter metals 
for use in combat conditions. This objective is 
reflected in the Army Long-Range Technolog- 
ical Forecast and the Combat Development Ob- 
jectives Guide. The project is identified specifi- 
cally in the Army Research Plan and in the 
project listings issued by the Chief of Research 
and Development. The project is initiated as a 
part of Program 6.11, Research -Army, in the 
Five- Year Force Structure and Financial Pro- 
gram. It is one of many such projects in the 
program element, Defense Research Sciences. 
The project is described in a Research and 
Technology Resume (DD Form 1498), which is 
forwarded through channels to the Director of 
Defense Research and Engineering, in the Of- 
fice of the Secretary of Defense. 

b. At the Comb"t Developments Command, 
work is proceeding on the Army Concept Pro- 
grams. The concept study for one of these pro- 
grams has indicated the desirability of an 
air-droppable battle tank. The feasibility of de- 
veloping such a vehicle is uncertain. Among 
other things, the vehicle will require lighter, 
stronger armor plate than any available at pres- 
ent in order to perform under the operating 
conditions envisaged at the time of its deploy- 
ment. The concept study, which both con- 
tributes and responds to the current content of 
the Army plans, is approved, and the prepara- 
tion of a Qualitative Materiel Development Ob- 
jective for the tank begins. This may occur be- 



fore or after the laboratory research project is 
initiated, or the two events may occur at the 
same time. 

c. At the laboratory, the research project is 
completed successfully, and a follow-on proj- 
ect is initiated to develop concepts and tech- 
niques for manufacturing, machining, and join- 
ing metals. This project is undertaken as a part 
of Program 6.21, Exploratory Development- 
Army, under the program element entitled Ma- 
terials. The project is responsive to the objec- 
tives of the Army Research Plan; it may also 
be related to the Qualitative Materiel Develop- 
ment Objective for the air-droppable battle 
tank, which has been approved by Headquar- 
ters, Department of the Army, as an objective 
whose feasibility has not yet been determined. 
As the metallurgical research proceeds to the 
point of feasibility studies and testing (along 
with other work that may ultimately contribute 
to the development of the tank), it generates 
information that will become part of a Quali- 
tative Materiel Approach. This Qualitative Ma- 
teriel Approach is the statement by the devel- 
oping agency that the feasibility of the tank 
development has been established. 

d. At this point the results of the metallurgi- 
cal research projects have clearly merged with 
other lesearch and development work to be- 
come a part of the proposed air-droppable 
battle tank development. However, further 
work may be necessary to demonstrate conclu- 
sively the technical feasibility of the project; 
for example, a prototype may have to be built 
to test the strength of the metal under simulat- 
ed o eiT.ting conditions. This effort would be 
identified in Category 6.31, Advanced Dsvelop- 
ment-Army. 

e. If the trnk requires no further exploration 
of technical f-s sibility or methodology, it ad- 
vances from Exploratory Development to Pro- 
gram 6.41, Engineering Development-Army. 
The transition from exploratory or advanced 
development to engineering development is a 
major step, representing the commitment of 
the Army and the Department of Defense to a 
major investment of time and money and to a 
m^jor new item of materiel. The Qualitative 
Materiel Approach when formalized in the Re- 
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search, Development, Test, and Evaluation pro- 
cess will facilitate the development of a Quali- 
tative Materiel Requirement by the Combat 
Developments Command. The Qualitative Ma- 
teriel Requirement, backed up by cost/effective- 
ness studies, a concept selection study (neces- 
sary for a major development such as this), 
and a total feasibility study, is approved by the 
Department of the Army. The Qualitative Ma- 
teriel Requirement is circulated widely in draft 
form. It provides the basis for a Technical De- 
velopment Plan, which in turn supports a Pro- 
gram Change Proposal. The last document is 
subjected to intensive review in the Office of 
the Secretary of Defense. Upon approval, the 
tank project is advanced to the Engineering 
Development category in the Five- Year Force 
Structure and Financial Program. For a proj- 
ect of this size, the engineering development 
phase would include a Contract Definition peri- 
od to develop detailed specifications and to se- 
lect a contractor for the detailed design and de- 
velopment process. 

/. As the tank progresses toward type classi- 
fication, increasingly detailed plans are devel- 



oped for its production, deployment, and opera- 
tion. These plans are incorporated in the Army 
Family of Plans, the Army Concept Program, 
and the Army Five- Year Force Structure and 
Financial Program, where they comprise parts 
of other programs, such as General Purpose 
Forces (Program III), as well as Research and 
Development. If further development is re- 
quired after type classification, it is noted in 
the Research and Development Program under 
Operational Systems Development-Army, Pro- 
gram 6.71, and carried concurrently as a part 
of the program to which the tank is assigned. 

g. During the research and development 
cycle, the activities described above are funded 
through the Research, Development, Test, and 
Evaluation appropriation of the Army budget. 
The metallurgical research projects would be 
funded through the Military Sciences portion 
of this appropriation. During exploratory de- 
velopment, this and other work related to the 
tank would be funded in the Ordnance, Combat 
Vehicles, and Related Equipment portion of the 
appropriation. 
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PART FOUR 
MATERIEL DEVELOPMENT 

CHAPTER 8 
MANAGEMENT PLANNING 



Section I. FACTORS AFFECTING THE MANAGEMENT APPROACH 



8—1. General 

a. Initial Steps. Once a Research and Devel- 
opment project is approved, it must be planned 
and managed in the way that best assures its 
successful completion. AR 705-5 specifies a 
number of steps to be taken by the developing 
agency at the outset of a project. They included 
the preparation of technical characteristics, 
programing of funds, initiation of contracts, 
provision of guidance on the use of specifica- 
tions, and definition of requirements in such 
areas a prototype fabrication, testing, packag- 
ing, calibration, security, and the use of radio 
frequencies. For many projects, particularly 
major ones, a number of planning and con- 
trol procedures are more or less automatically 
dictated by policy or regulation; these range 
from the organization of the project manage- 
ment office to the use of PERT/Cost or Config- 
uration Management. 

b. Specific Requirements. Within the general 
guidance provided by policies and regulations, 
each project must be managed in accordance 
with its own particular requirements. These 
requirements vary widely; a research project 
must be managed in a very different way from 
a system development project. Paragraphs 8-2 
and 8-3 discuss the factors that influence the 
management approach — that is, the organiza- 
tion and control structure — of Army Research 
and Development projects. Paragraphs 8-4 
through 8-8 describe the organizational ap- 
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proaches that may be applied to projects of 
various types. Paragraphs 8-9 through 8-11 
discuss the process of establishing initial con- 
trol over project objectives. This process is 
presented in terms of the Contract Definition 
procedure for Engineering Development Proj- 
ects, a procedure that is exhaustive and defini- 
tive in its detail and elaborates in the fullest 
possible form a planning process that is present 
in all development efforts. 

c. Primary Factors in the Management Ap- 
proach. The extent and intensity of the man- 
agement effort applied to a given project de- 
pend on a number of factors. Perhaps the most 
influential in determining the management ap- 
proach are three: the complexity of the end 
product, the urgency of the requirement, and 
the degree of uncertainty that attends the 
achievement of the objective. Clearly, a scien- 
tific report is less complex than a missile sys- 
tem. The outcome of a basic scientific study is 
rarely an urgent matter, but the completion 
of an Exploratory Development project within 
a specified time may be important and even 
critical to the Army's midterm objectives, and 
the completion of a missile development proj- 
ect may be a matter of the highest national 
priority. The ultimate content of a scientific 
report is usually highly uncertain; it cannot 
be predicted with any precision at the outset of 
the effort. A missile system, on the other hand, 
although far more complicated, can be described 
in great detail before its development is begun. 
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d. Other Factors. These primary factors — 
complexity, urgency, and uncertainty — deter- 
mine to a considerable extent the other factors 
that affect the management approach. The 
complexity of a project, for example, has a 
good deal to do with the number of people 
who will be involved; whether they will all be 
Army personnel or will include contractors as 
well; the number of Army organizational ele- 
ments that will participate; and the amount of 
time and money that it will take to complete it. 
The number of people and organizational ele- 
ments, in turn, determine the degree of coor- 
dination that will be required, and thus the 
extent of formal communication and control 
that will be necessary to keep the project in 
phase and in balance. In the same way, the 
urgency of a project affects the management 
approach — the number of people to be involved, 
the amount of money that will be required, and 
so on. Finally, the uncertainty of the outcome 
affects the management approach — the degree 
of supervision and direction that is possible and 
the extent to which schedules and budgets can 
be established. 

e. Applicability. The applicability of these 
factors varies roughly with the phases of the 
Research and Development cycle. Management 
organization and control are generally least 
intensive and least project-oriented in the re- 
search phase, and most intensive and most 
project-oriented in Engineering and Opera- 
tional Systems Development. Paragraphs 8-2 
and 8-3 discuss the factors that influence the 
management approach in each of these phases. 

8-2. Research and Exploratory Development 

a. Research. Basic research projects, al- 
though shaped and guided by the Army Family 
of Plans and Operational Capability Objectives, 
may not in their entirety be directed toward 
specific military objectives. Dependent for their 
success on the competence and curiosity of 
individual scientists, they are often identified 
and proposed by the scientists themselves. 
Typically, they involve a small number of 
people, often one man supported by technicians 
and laboratory staff personnel. They involve 



a relatively small investment, and are funded 
on a level-of-effort basis. Supervision and direc- 
tion are minimal ; the primary role of manage- 
ment is to review proposals, provide, support, 
and evaluate results — usually in the form of 
scientific and technical reports. For the most 
part, research projects and tasks are performed 
in-house, although they may be pursued under 
contract at universities, scientific foundations, 
or industrial firms; also, grants for basic re- 
search may be awarded to nonprofit organiza- 
tions. In any case, they rarely involve more 
than one organizational element of the develop- 
ing agency. 

b. Exploratory Development. Projects and 
tasks in Exploratory Development include both 
applied research and component or subsystem 
development to explore concepts and establish 
the feasibility of specific military applications. 
They are usually related to a specific objective 
or Qualitative Materiel Development Objective, 
and they involve not only the developing agency 
but also the Assistant Chief of Staff for Force 
Development and the Combat Developments 
Command. Applied research activities typically 
are carried on under continuous projects, such 
as the development of electrical power sources, 
with subordinate tasks established, pursued, 
and completed as new objectives are defined and 
old ones are met. Component development ac- 
tivities are usually directed toward specific 
hardware objectives, such as the development 
of power drives for the Heavy Lift Aircraft. 
Projects in this category may involve substan- 
tial numbers of people, both in-house and con- 
tractor, and they may draw on a variety of 
technical disciplines. They also involve a rela- 
tively high degree of uncertainty. For this rea- 
son, they are funded on a level-of-effort basis. 

8-3. Advanced, Engineering, and 

Operational System Development 

a. Advanced Development. Projects in Ad- 
vanced Development entail much of the com- 
plexity of projects in the Engineering Develop- 
ment phase. At the same time, they are 
constrained by state-of-the-art limitations, with 
the attendant uncertainty of the result. Gener- 
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ally, however, they are planned in considerable 
detail — in many instances, a preliminary Tech- 
nical Development Plan is required — and they 
are controlled on a project basis. 

b. Engineering and Operational Systems De- 
velopment. In Engineering and Operational 
Systems Development, the degree of uncer- 
tainty is reduced, the complexity of the end 
product is often comparatively high, and the 
date of completion is relatively important — 
often critical. These projects almost always in- 
volve large numbers of Army and contractor 
personnel, and they draw upon many technical 
disciplines and functional specialties — procure- 
ment, production, and support. They are clearly 



and precisely defined — for major projects, the 
Contract Definition procedure is mandatory. 
They often involve a major financial investment 
and they represent a commitment to operational 
use that may have major implications for the 
Army's organization and operations. In some 
instances, the development process continues 
after type classification. For these reasons, 
projects in this category receive the most in- 
tensive possible management planning and con- 
trol. A limited number are designated for proj- 
ect management, with command authority and 
substantial staffs; most others are managed 
on an item- or commodity-oriented basis that 
assures a well-defined focal point of manage- 
ment attention. 



Section II. ORGANIZATIONAL APPROACHES 



8-4. Introduction 

a. Activities in Materiel Development. Cer- 
tain activities are common to all materiel de- 
velopment projects. The technical objective must 
be established and the technical approach de- 
fined. Organization structure and staffing re- 
quirements must be determined. Tasks must be 
defined and scheduled and the necessary re- 
sources estimated and acquired. As the project 
proceeds, review and analysis are necessary to 
see that its objectives are being met and ap- 
propriate decisions are being made. Throughout 
this process, the cognizant agency must coordi- 
nate its efforts with those of other commands 
and agencies. It must see that necessary studies 
and tests are made and their results reviewed, 
that specifications are prepared and that they 
are mutually consistent, that designs are com- 
pleted, prototypes fabricated, and so on. The 
extent and complexity of this activity varies 
from project to project, and the organizational 
approach must vary accordingly. 

b. Organization for Materiel Development. 
The Army has three organizational approaches 
to the management of materiel development — 
functional management, project management, 
and commodity management. They are comple- 
mentary rather than mutually exclusive. Func- 
tional management is the Army's basic ap- 



proach to materiel development. The functional 
organization — research and development, test 
and evaluation, procurement and production, 
supply and maintenance — is the "doing" organ- 
ization, and for most of the Army's materiel 
development activities it is the managing or- 
ganization as well. Project management and 
commodity management are techniques for 
overlaying the functional organization with a 
structure that is oriented to the item of ma- 
teriel itself, rather than to the kind of activity 
applied to the item. They emerge as the man- 
agement requirements for a development proj- 
ect become more complex and demanding, but 
they do not supersede the functional organiza- 
tion. 

8—5, Functional Management 

a. Definition. Functional management is 
oriented to specialized services rather than to 
the items of materiel to which those services are 
applied. The management responsibility for a 
particular item is divided among the specialized 
elements of the organization, and no single ele- 
ment has exclusive, comprehensive responsi- 
bility for the development, production, and sup- 
port of the item. 

b. Approaches. In Army materiel manage- 
ment, the principal functional activities repre- 
sent sequential stages in the life cycle of an 
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item — research and development, procurement 
and production, and supply and maintenance. 
Other functional activities, such as financial 
management and personnel administration, cut 
across these groups, providing them with sup- 
port and helping top management to integrate 
and control their efforts. The same functional 
activities appear in the organization structure 
at each major echelon of command. Research 
and Development, for example, is represented 
at Headquarters, Department of the Army, by 
the Office of the Chief of Research and Devel- 
opment; at Headquarters, Army Materiel Com- 
mand; and at Headquarters, Army Missile 
Command, by that Command's Directorate of 
Research and Development. In the Office of the 
Surgeon General, Research and Development is 
a subordinate command. 

c. Variations. The functional structure at 
each level of command is not rigidly fixed; it 
varies somewhat from place to place in response 
to local requirements. In the same way, varia- 
tions occur within the research and develop- 
ment activity of the various commands. At the 
Army Electronics Command, for example, the 
Directorate of Research and Development is 
primarily a planning and coordinating activity, 
with the Command's seven laboratories and two 
detached research and development activities 
reporting directly to the Commanding General. 
At the Army Missile Command, in contrast, the 
Directorate of Research and Development in- 
cludes, in addition to its staff elements, three 
divisions that are primarily concerned with the 
planning and direction of development projects, 
and eight laboratories that are oriented to 
scientific and technical disciplines, such as 
physical sciences, propulsion, electromagnetics, 
and so forth. The divisions are subdivided along 
end-item lines — for example, small rockets and 
antiaircraft or target missiles. The laboratories 
are subdivided according to scientific and tech- 
nical specialties — for instance, plasma physios, 
solid propellant chemistry, or aerodynamics. 

d. Authority and Responsibility. In the func- 
tional structure, authority derives from the 
commander of the activity and is delegated to 
the heads of the functional elements. Their 



authority normally is limited to the personnel 
and activities falling within their sphere of 
operation. Thus, although the Procurement 
organization may be engaged in activities of 
major importance to a development project, Re- 
search and Development managers cannot ex- 
ercise directive authority over them. The at- 
tainment of common objectives is achieved by 
cooperation between functions and by adherence 
to procedures, regulations, and agreed-to plans, 
rather than by centralization of authority. The 
responsibilities of functional elements are, in 
general, clearly defined, and many of them are 
carried out independently. For example, a 
feasibility study for an item in Exploratory De- 
velopment is likely to involve only Research and 
Development personnel. Responsibilities often 
tend to interlock, however. In the structuring 
of a development contract, for example, Pro- 
curement will be responsible for the adminis- 
trative aspects, and Research and Development 
will be responsible for technical specifications. 
Finally, the major responsibility for an item of 
materiel shifts from one function to another 
as the item moves from development into pro- 
duction and finally to service use. 

e. Advantages and Limitations. The func- 
tional approach has several advantages. It pro- 
vides great flexibility in handling a wide range 
of technical tasks. It concentrates skills — engi- 
neering, procurement, logistics, and so on — and 
thus fosters a professional environment for the 
cultivation of high competence in a specialized 
field. This is particularly important in research 
and development, where an immense body of 
highly specialized knowledge must be applied 
to the creation of new concepts and techniques. 
The functional approach also has several limi- 
tations. Because a wide variety of specialized 
activities is dispersed through several organi- 
zational elements, it is difficult to see clearly 
the total status of any single project. The 
separate areas of responsibility come into focus 
only at the highest level of the organization — in 
a commodity command, for example, only at the 
level of the Commanding General. Thus it is 
difficult, in a functional organization pursuing 
a large number of projects, to identify prob- 
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lems and to get timely, decisive action, partic- 
ularly in a complex effort like the engineering 
development of a major system. This limitation 
is the primary reason for the Army's intro- 
duction of project management and commodity 
management — to provide a single focal point 
below the command level for the management 
of development projects that are being sup- 
ported in various specialized ways by a great 
number of functional elements. 

8-6. Department of the Army System Staff 
Officer System 

a. The Department of the Army System Staff 
Officer performs a management function at 
Headquarters, Department of the Army by 
monitoring selected items or systems to assure 
the interrelationship and timely coordination of 
materiel development, doctrine, personnel, or- 
ganization and training as well as other facets 
integral to the fielding, operation, maintenance, 
and ultimate disposition. 

b. The Department of the Army System Staff 
Officer System is not limited to only materiel 
items or systems, but may be used to facilitate 
the monitorship of any major Army endeavor 
that meets the following criteria: 

(1) Criticality of the project, item or sys- 
tem in relation to the Army's opera- 
tional requirements or materiel mod- 
ernization objectives. 

(2) Significant impact on Army doctrine, 
force structure, training programs, 
personnel requirements, or facilities. 

(3) Unusual management interest by the 
President, the Congress, the Secretary 
of Defense, or the Secretary of the 
Army. 

(4) Item or system program complexity. 

(5) High dollar cost. 

c. The Department of the Army System 
Staff Officer System, as established, is a Chief 
of Staff directed responsibility of the Assistant 
Chief of Staff for Force Development, and al- 
lows Headquarters, Department of the Army to 
maintain overall surveillance and, through 
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monthly progress reporting, cognizance of cur- 
rent program status. 

d. When a system or item is assigned under 
the Department of the Army System Staff Offi- 
cer System, a draft DA Master Schedule is pre- 
pared by the assigned Department of the Army 
System Staff Officer and circulated throughout 
the DA Staff and major field commands. After 
review and/or concurrence by the staff, the 
schedule is approved by the Assistant Chief of 
Staff for Force Development, reproduced and 
distributed to the staff and major commands 
for leporting purposes. The schedule contains 
data on funding, requirements, and a list of 
life-cycle milestones. Each milestone listed also 
indicates that agency responsible for complet- 
ing the action. The agency so indicated on the 
schedule is required to notify the Assistant 
Chief of Staff for Force Development Depart- 
ment of the Army System Staff Officer, by a 
monthly feeder report, of the status of its as- 
signed milestones, including reasons for mile- 
stone rescheduling or noncompletion. The De- 
partment of the Army System Staff Officer 
compiles and assembles all pertinent data from 
his feeder reports and prepares, by the tenth 
working day of each month, a progress report 
for the Chief of Staff indicating current status 
and noting any change in program scheduling. 
These reports are reproduced and circulated 
throughout the Army staff and to the major 
field commands for information and any indi- 
cated action. 

e. Recommendations for items or systems to 
be added to — or deleted from — the Department 
of the Army System Staff Officer System are 
foi warded to the Assistant Chief of Staff for 
Force Development for staff consideration, co- 
ordination, and forwarding to the Chief of 
Staff for approval. 

/. The Department of the Army System Staff 
Officer is required to establish and maintain 
close relationship with any assigned Project 
Officer and other staff agency contacts. 

8—7. Project Management 

a. Definition. The term "project manage- 
ment" refers to a concept for the technical and 
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business management of particular projects 
based on the use of a designated, centralized 
management authority who is responsible for 
planning, directing, and controlling the defini- 
tion, development, production, and initial logis- 
tical support of a project; and for assuring that 
planning is accomplished by the organizations 
responsible for the complementary functions of 
logistic and maintenance support, personnel 
training, operational testing, activation, or de- 
ployment. The centralized management author- 
ity is supported by functional organizations, 
which are responsible to the centralized man- 
agement authority for the execution of specifi- 
cally assigned project tasks. The Army uses 
this management approach selectively, in con- 
junction with existing organizations. The 
Army Materiel Command has designated ap- 
proximately forty-five project managers for this 
exceptional form of management. The other de- 
veloping agencies of the Army also employ 
project management in varying degrees. 

b. Objectives. The exceptional management 
policies established for project management by 
AR 70-17 are intended to accomplish two ob- 
jectives — 

(1) Give particular attention to the man- 
agement of an allocation of resources 
to those projects that' are most criti- 
cal to the Nation's defense posture or 
costly to the Department of the Army, 
and 

(2) Strengthen management authority 
and effectiveness, particularly at proj- 
ect manager level, so that the Depart- 
ment of the Army can acquire, deploy, 
operate, and support projects possess- 
ing required performance capabili- 
ties within the approved schedule and 
within available resources. 

c. Application. The project management sys- 
tem set forth in AR 70-17 is to be applied 
according to the following guidelines. It is man- 
datory for all those new (or major modifica- 
tions of existing) production projects, or new 
Engineering and Operational Systems Develop- 
ments, as defined in AR 705-5, and having one 
or both of the following characteristics: are 
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rated in the BRICK-BAT category of national 
and military urgency requirements; and/or 
estimated to require total cumulative research, 
development, test, and evaluation financing in 
excess of $25 million, or are estimated to re- 
quire total production investment in excess of 
$100 million. It may also be applied to other 
projects under the following conditions: 

(1) Other projects may be designated for 
this exceptional management by the 
Secretary of the Army when they pos- 
sess one or more of the following 
characteristics: 

(a) Have a significant effect on the 
United States military posture. 

(b) Are closely related, and when taken 
collectively, would qualify for this 
exceptional management under the 
threshold established in 6(2), 
above. 

(c) Are conducted on a substantially 
concurrent basis, particularly when 
significant technical problems are 
anticipated. 

(d) Involve unusual organizational 
complexity or technological acb 
vancement. 

(e) Require extensive interdepartmen- 
tal, national, or international coor 7 
dination or support. 

(/) Present unusual difficulties, which 
need expeditious handling to satisfy 
an urgent requirement. 

(2) As an internal management and con^ 
trol device heads of developing or pro- 
curing agencies may, within existing 
resources, designate for management 
by these exceptional management 
techniques other projects when the 
interfaces involved are primarily 
within the developing or procuring 
agency and when the project has not 
been designated by the Secretary of 
the Army. 

(3) Projects satisfying one or more of the 
above criteria may be selected for 
project management at any stage in 
the life cycle. The Medium Anti- 
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Tank/ Assault Weapon was designated 
for project management in the Ex- 
ploratory Development stage, while 
two alternative control concepts were 
being studied. On the other hand, 
General Purpose Vehicles are opera- 
tional, but the very substantial an- 
nual investment in these vehicles jus- 
tified their designation for project 
management. However, projects most 
often meet the selection criteria short- 
ly before Engineering Development 
begins. 

d. Initiation, Termination and Notification. 

(1) Initiation. A charter is issued for each 
new project designated for exception- 
al management. The charter explicitly 
sets forth the following: 

(a) The name of the individual as- 
signed as the project manager, his 
mission, reporting channel, and spe- 
cial reporting requirements. 

(b) The program elements, or parts 
thereof, for which the project man- 
ager will be responsible. 

(c) The interface relationship and di- 
rect communication channels be- 
tween the project manager and the 
participating organizations identi- 
fied, including the logistics organi- 
zations that will identify or provide 
project support needs and follow-on 
logistics support and the other or- 
ganizations that will identify or ac- 
complish complementary support 
such as operational testing, person- 
nel training, activation, or deploy- 
ment. 

(d) Provisions for control by the proj- 
ect manager of the allocation and 
utilization of all resources identified 
and approved in the Five- Year 
Force Structure and Financial Pro- 
gram and authorized for obligation 
for the execution of the approved 
project. 

(e) The primary location of the Project 
Management Office and the organi- 



zations that will provide the ad- 
ministrative support specified. 
(/) Any special delegations of authority 
or exemptions from regulations 
that are considered necessary for 
the project manager. 

(2) Termination. Projects designated for 
exceptional management are reviewed 
periodically. The use of this manage- 
ment technique may be terminated by 
the chartering authority (the Secre- 
tary of the Army or the head of the 
developing or procuring agency) 
when a project has achieved its prin- 
cipal objectives and at least one of the 
following criteria has been met: 

(a) The project has been delivered to 
all or a substantial number of op- 
erating units and is considered fully 
operational. 

(6) Support of the project can be as- 
signed to normal supply channels 
subsequent to distribution to the 
field. 

(c) Operational experience indicates 
no extraordinary problems associ- 
ated with technical performance or 
follow-up support. 

(d) The principal criteria governing se- 
lection for project management are 
no longer applicable. 

(e) Another system of management su- 
persedes the project manager as- 
signment. 

(3) Notification. At least 6 months before 
a charter approved by the Secretary 
of the Army is to be withdrawn, the 
project manager must notify the Sec- 
retary of the Army of completion of 
transition plans, for relinquishing 
management direction and control 
over specified functions to supporting 
or operating organizations. 

e. Logistic Support Planning. Logistic sup- 
port planning for the period following project 
management must be accomplished concurrent- 
ly with other project effort. Logistics organiza- 
tions identified in the Project Manager Charter 
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and/or in the approved, negotiated Project 
Master Plan will assist the project manager in 
support planning and in developing transition 
agreements. 

/. Staffing for Project Management. 

(1) General. The Project Management Of- 
fice is established and staffed within 
the resources of the command with the 
minimum necessary cadre of technical 
and business management person- 
nel as early as practicable, prefer- 
ably at least 90 days prior to submis- 
sion of the Technical Development 
Plan and the initial Program Change 
Proposal for the project. When a proj- 
ect is approved for inclusion in the 
Five- Year Force Structure and Fi- 
nancial Program, a full-time staff is 



provided. The size, scope, functions, 
and relationships of a Project Man- 
agement Office, including representa- 
tion from participating organizations, 
are tailored to meet the needs of the 
particular project. A major project in 
Engineering Development, with heavy 
funding and complex tasks, may have 
a project office of 250 authorized per- 
sonnel. A smaller project, with con- 
siderably less funding, the materiel 
well into the operational phase, and 
technical problems largely resolved, 
may have 40 or fewer. Figure 8-1 
shows the structure and staffing of 
a project office in the Army Materiel 
Command. 

(2) Selection of the Project Manager and 
Staff. The project manager and his 
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Figure 8-1. Office of the Project Manager. 
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staff should have sufficient rank or 
grade and organizational stature to 
deal effectively with staff, field, and 
functional personnel who must sup- 
port the project; and enable the man- 
ager independently to make substan- 
tive decisions regarding the direction 
and control of project efforts by in- 
house and contractor organizations. 
As a general rule it is expected that, 
for projects meeting the criteria of 
c(l), above, the project manager will 
hold the rank of colonel, or an equiva- 
lent civilian grade. However, the most 
critical projects may be managed by 
general officers, or equivalent civilian 
grades. It is mandatory that the proj- 
ect manager and his staff have a high 
degree of technical and business man- 
agerial competence, supplemented 
whenever possible by recent experi- 
ence in project management, and by 
training in the special requirements 
of such management. Personnel con- 
sidered for assignment should be ex- 
pected to be available for at least 3 
years. Whenever possible, tours of 
military project managers will be ex- 
tended to the duration of the project 
unless terminated by the chartering 
authority. 

g. Role and Authority of the Project 
Manager. 

(1) Responsibility and Authority. The 
project manager is responsible for 
successful accomplishment of his proj- 
ect. He exercises executive authority, 
as denned in the Project Manager 
Charter, over the planning, direction, 
and control of the approved project, 
and over the allocation and utiliza- 
tion of all resources identified and 
approved in the Five- Year Force 
'Structure and Financial Program and 
authorized for obligation for the exe- 
cution of the approved project. Specifi- 
cally he — 

(a) Is responsible for preparing, secur- 



ing approval of, and maintaining 
the Project Master Plan. 

(b) Has authority to make technical 
and business management decisions 
required by the approved project 
and authorized by his charter. 

(c) Approves, consistent with the 
Armed Services Procurement Regu- 
lation, all contractual actions re- 
quired for the accomplishment of 
the project. 

(d) Approves the scope and schedule of 
project effort proposed for accom- 
plishment by in-house activities and 
the costs of such effort to be de- 
frayed by project funds. 

(e) Reports on the progress of his proj- 
ect in accordance with reporting in- 
structions prescribed in his charter 
or by other authority. 

(2) Reporting Channel. For projects char- 
tered by the Secretary of the Army, 
the project manager reports to the 
head of the developing or procuring 
agency during the life of the project, 
or, if prescribed in the charter, 
through the next lower organizational 
level to the head of the agency. As 
pertains to these projects, unless spe- 
cifically excepted in the charter, the 
established reporting channels, re- 
sponsibilities, and requirements of 
major developing/procuring agencies 
to Headquarters, Department of the 
Army, remain in effect. 

(3) Direct Communication. Direct two- 
way communication may be estab- 
lished between the project manager, 
the Department of the Army System 
Staff Officer, if applicable, and all 
other participants and participating 
organizations involved in implemen- 
tation of the approved project, to as- 
sure timely and effective direction and 
interchange of information between 
all levels. 

(4) Extra-Office Assistance. Participating 
organizations furnish resources and 
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other assistance to support the re- 
quirements of the project manager, 
as specified and identified in the Proj- 
ect Manager Charter and/or in the 
approved, negotiated Project Master 
Plan. When execution of functions for 
a project is divided among commands, 
the responsible authorities of those 
organizations designate, by organiza- 
tional title, the officials responsible 
for supporting the project manager. 
Such support includes development of 
transition agreements between com- 
mands, as necessary. The support re- 
quired is considered a principal 
responsibility of the participating 
organization. 
(5) Resources Assessment. The project 
manager assesses and documents the 
effect of proposals to increase or de- 
crease authorized resources for ac- 
complishment of the objectives of the 
Master Plan. This assessment is con- 
sidered by the individual within the 
Army having final decision authority 
for the change proposed. 

h. Responsibilities. 

(1) The Chief of Research and Develop- 
ment has Army General Staff respon- 
sibility for coordinating within the 
Army Staff those Project Manager 
Charters pertaining to Engineering 
and Operational Systems Develop- 
ment projects that are referred to 
Headquarters, Department of the 
Army, for approval. The Deputy 
Chief of Staff for Logistics has Army 
General Staff responsibility for coor- 
dinating within the Army Staff those 
Project Manager Charters pertaining 
to production projects which are re- 
ferred to Headquarters, Department 
of the Army, for approval. Heads of 
developing or procuring agencies shall 
have responsibility for — 
(a) Supervision of project managers in 
the development of proposed Proj- 
ect Manager Charters and in the 
preparation of the Project Master 



Plans to include coordination of in- 
terfaces, operational procedures, 
and support responsibilities with 
appropriate participating organiza- 
tions in order to assure successful 
accomplishment of the project. 

(b) Submission of Project Manager 
Charters to Headquarters, Depart- 
ment of the Army. 

(c) Initiation, operation, and termina- 
tion of project management activi- 
ties assigned to their agency. 

(d) Approval of appropriate elements 
of the Project Master Plan not 
requiring approval by higher head- 
quarters, to include obtaining con- 
currence of participating organiza- 
tions. 

(e) Submission to Headquarters, De- 
partment of the Army, of applica- 
ble budget data related to project 
management. 

(2) Field commands and agencies desig- 
nated as participating organizations 
shall be responsible for — 

(a) Assisting in the preparation of the 
Project Manager Charter and of 
the Project Master Plan to assure 
that necessary interfaces, opera- 
tional procedures, and support re- 
sponsibilities are established for 
successful accomplishment of the 
project. 

(b) Supporting the project manager 
within the scope of the approved 
Project Manager Charter and the 
approved, negotiated Project Mas- 
ter Plan. 

8-8. Commodity Management 

a. Definition. For items that require special 
management attention but do not justify the 
exceptional techniques of project management, 
the Army Materiel Command employs another 
form of item-oriented management. Commod- 
ity management, unlike project management, 
does not involve full-line authority, but it does 
serve to coordinate various functional activi- 
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ties and provide an item or system focus. 
Where it is employed, a commodity manager is 
designated by the commander of the commodity 
command. This manager may be responsible for 
a single item or a group of items. 

b. Objectives and Criteria for Designation. 
The objectives of commodity management are 
to provide a degree of integrated life cycle 
management for major items not project- 
managed; to coordinate the diverse functional 
efforts relating to particular items or systems; 
and to provide the commodity commander with 
a management focal point and an overview of 
all activities relating to particular items or sys- 
tems. The basis for selection of items for com- 
modity management varies somewhat among 
commands. Frequently, there is some degree of 
significance as measured by dollar cost, 
urgency, or particular interest. Items that are 
not project-managed but are approaching 
project management criteria, such as the Elec- 
tronics Command's Side-Looking Airborne 
Radar, are often selected for commodity man- 
agement. Like project management, commodity 
management is applied at various stages in the 
life cycle. The need for appointment of a com- 
modity manager should be considered as early 
as the feasibility study phase and should not be 
delayed beyond the preparation of a Technical 
Development Plan or equivalent. Under normal 
circumstances, commodity management con- 
tinues beyond type classification until the ma- 
teriel is fully fielded. 

c. Authority and Responsibility. The major 
activities of the commodity manager are to 
plan or see that planning is done, review re- 
sults, suggest necessary actions, and coordinate 
the activities of various functions and groups. 
As a minimum, commodity managers should 
have authority and responsibility for — 

(1) The initiation and issuance of a life 
cycle Commodity Master Plan. 

(2) The maintenance of pertinent infor- 
mation on all aspects of the current 
status of the commodity or commodi- 
ties assigned to him. 

(3) The initiation of coordinated correc- 
tive action in the event of deviations 
from the plan. 



(4) Acting as the focal point within the 
commodity center or command on 
major actions pertaining to his as- 
signed commodity or commodities. 
This includes contacts with other ele- 
ments of the Army Materiel Com- 
mand, with Department of the Army 
elements, With the Combat Develop- 
ments Command, and with field or 
user commands. It also includes cog- 
nizance of complaints about the per- 
formance or support of the item. 

d. Organization and Reporting Relationships. 
If the command is not decentralized into major 
subcommands, the commodity manager typical- 
ly reports to the commodity commander either 
directly or through the chief of a commodity 
management office. When the commodity com- 
mand operates major subcommands or centers 
as in the Mobility Command and the Munitions 
Command, the commodity manager is usually 
located at the center and reports to its com- 
mander. The size and structure of commodity 
offices vary considerably. At the Electronics 
Command the six commodity offices are orga- 
nized by items or classes of items. Each item is 
the responsibility of an individual in the office. 
The commodity groups range in size from 15 to 
25 people, and they have their own technical 
and administrative support. At the Missile 
Command, the commodity offices are much 
smaller. However, the commodity managers are 
supported by a permanent team of functional 
people designated by the functional directors, 
including the Controller-Director of Programs. 
Although the team members are not a part of 
the commodity office and are not under his di- 
rect authority, the commodity manager is the 
designated and accepted chairman of the group 
and, as such, exerts considerable influence. The 
ranks and grades of commodity managers vary, 
but as a rule the heads of commodity offices are 
not below the rank of major |or above the rank 
of colonel. Equivalent grade civil service per- 
sonnel may also occupy th is | position. 

e. Commodity Master Plans and Reports. The 
Commodity Master Plan is the primary instru- 
ment used by the commodity manager for plan- 
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ning, coordinating, and controlling assigned 
commodity effort. The objective of Commodity 
Master Plans is to — 

(1) Assure that all organizational ele- 
ments concerned with a commodity 
view their participation as a part of a 
single integrated effort. 

(2) Provide the basis for interface coor- 
dination and control of all participat- 
ing organizations in the commodity 
effort. 

(3) Provide necessary summarized infor- 
mation for the commodity including 



project description, technical require- 
ments, plans, programs, and forecast 
in terms of time, cost, and operation- 
al effectiveness. 

(4) Provide the means by which a com- 
modity manager informs his com- 
mander, participating organizations, 
and higher authority of the status of 
the commodity effort. 

(5) Provide historical documentation of 
the sequential events of the commod- 
ity throughout the life cycle. 



Section III. CONCEPT FORMULATION AND CONTRACT DEFINITION 



8-9. Purpose 

a. General. Management planning for re- 
search and development projects is addressed 
to the definition of project objectives and re- 
quirements, including the activities that must 
be performed and the resources that must be 
applied. The degree of planning that is possi- 
ble and desirable varies with the nature of the 
project. For projects in Engineering and Op- 
erational Systems Development, a high degree 
of planning is both possible and necessary, not 
only for the development effort itself but also 
for the production and support activities that 
follow it. 

b. The Planning and Definition Process. The 
process of planning and defining a major de- 
velopment project takes place over an extended 
period. Although it is not practicable to com- 
plete at the outset all the detailed planning and 
definition that will ultimately be necessary, it 
is possible to complete the basic process before 
full-scale development begins. On this basis, a 
high level of confidence that the project will be 
successful can b3 established before a major 
commitment of resources is made. The concept 
of the planning and definition process set forth 
in AR 705-5 identifies two phases of activity. 
The first is Concept Formulation, which is con- 
cerned with establishing the concept of employ- 
ment and the technical and economic aspects to 
be pursued. The second is Contract Definition, 
which is directed at the refinement of the tech- 



nical, cost, schedule, and management aspects 
of the project and their incorporation in a 
definitive contract. The result of Concept For- 
mulation is a conditional decision on whether to 
proceed with Engineering Development, the 
first phase of which is Contract Definition. The 
result of Contract Definition is a final decision 
on whether to proceed with the development as 
planned. 

c. Objectives. The objective of Concept For- 
mulation is to provide the technical, economic, 
and military bases for a conditional decision to 
initiate Engineering Development. It is accom- 
plished through comprehensive system studies 
and experimental hardware efforts in Explora- 
tory and Advanced Development. The objec- 
tive of Contract Definition is to determine 
whether the conditional decision to proceed 
with Engineering Development should be rati- 
fied. Its ultimate goal, when the development 
is to be performed by a contractor, is achieva- 
ble performance specifications, backed by a 
firm fixed price or fully structured incentive 
proposal for Engineering Development. In ad- 
dition, it embraces the following subsidiary ob- 
jectives: 

(1) Provide a basis for a firm fixed price 
or fully structured incentive contract 
for Engineering Development. 

(2) Establish firm and realistic perform- 
ance specifications. 
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(3) Precisely define interfaces and re- 
sponsibilities. 

(4) Identify high risk areas. 

(5) Verify technical approaches. 

(6) Establish firm, realistic schedules and 
cost estimates for Engineering Devel- 
opment, including production engi- 
neering, facilities, construction, and 
production hardware that will be 
funded during Engineering Develop- 
ment because of concurrency consid- 
erations. 

(7) Establish schedules and cost estimates 
for planning purposes for the total 
project, including production, opera- 
tion, and maintenance. 

8-10. Key Policies 

a. Application. The Contract Definition pro- 
cedure is mandatory for all new Engineering 
Developments or Operational Systems Develop- 
ments (or major modifications of existing 
ones) that are estimated to require total cumu- 
lative research, development, test, and evalua- 
tion financing in excess of $25 million, or a 
total production investment in excess of $100 
million. Other projects may be designated for 
Contract Definition by the Department of the 
Army or the Director of Defense Research and 
Engineering. 

b. Technology Advancement. The degree of 
technology advancement to be accomplished by 
the development is limited to that which can 
be demonstrated quantitatively, by either lab- 
oratory or experimental devices, to have a high 
probability of achievement. If it is necessary to 
make a projection of anticipated developmental 
achievement, the projection "will assume the 
probability of matching but not exceeding the 
laboratory results. This policy is not intended 
to limit a system development to assembly of 
off-the-shelf components, but rather to assure a 
high level of confidence that every technical re- 
quirement can be met. 

c. Approval and Conduct. Conditional approv- 
al to proceed with Engineering Development — 
that is, to proceed with Contract Definition — is 
given by the Secretary of Defense, on the basis 



of an up-to-date Technical Development Plan. 
Contract Definition normally is performed by 
two or more contractors in competition under 
the technical direction of the Army. It may, 
however, be performed by a sole-source con- 
tractor if necessary, or by Army laboratories 
if they are to perform the Engineering Devel- 
opment. Contract Definition is conducted on a 
fixed price basis, with the intention of compen- 
sating each contractor fully for his work. This 
compensation includes reimbursement for key 
personnel between the submission of a devel- 
opment proposal and the award of a definitive 
Engineering Development contract. 

d. Studies and Specifications. The trade-off 
studies that are conducted during Contract 
Definition should be directed toward achieving 
an optimum balance between total cost, sched- 
ule, and operational effectiveness for the sys- 
tem. "Total cost" includes the cost of develop- 
ment, production, deployment, operation, and 
maintenance. "Operational effectiveness" in- 
cludes all the factors that influence effective- 
ness in operational use, such as reliability and 
maintainability, as well as inherent or "pure" 
performance characteristics. The "system" in- 
cludes not only the hardware but also all other 
required items, such as facilities, data, and 
training equipment, and the operational and 
support personnel who will be required. The 
specifications developed during Contract Defi- 
nition should be for performance rather than 
detailed design. Performance specifications are 
preferred at this stage in order to avoid limit- 
ing the latitude of design, to minimize the 
incidence of contract changes during develop- 
ment, and to prevent excessive precontract ne- 
gotiation. 

8-11. Procedure 

a. Concept Formulation. 

(1) The process of Concept Formulation 
is carried on in Exploratory and Ad- 
vanced Development by means of ex- 
perimental tests, engineering, and an- 
alytical studies. This work constitutes 
the necessary preliminary effort- 
threat and operational analyses, 
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trade-off and cost/effectiveness 
studies, and development of compo- 
nents and technology — to assure a 
firm foundation for Engineering De- 
velopment. The evidence required for 
a conditional decision to proceed with 
Engineering Development includes the 
following prerequisites: 
(a) Primarily engineering rather than 
experimental effort is required, and 
the technology needed is sufficiently 
in hand. 

(6) The mission and performance en- 
velopes are defined. 

(c) The best technical approaches have 
been selected. 

(d) A thorough trade-off analysis has 
been made. 

(e) The cost/effectiveness of the pro- 
posed item is favorable in relation 
to that of competing items on a 
Defense-wide basis. 

(/) Cost and schedule estimates are 
credible and acceptable. 

(2) On the basis of this information, the 
Army requests approval to initiate 
Engineering Development. The re- 
quest is made either by memorandum 
to the Director of Defense Research 
and Engineering or, if required, by a 
Program Change Proposal. It is ac- 
companied by a Technical Develop- 
ment Plan, specifically addressed to 
the six points cited above, which sum- 
marizes pertinent studies or de- 
velopments and provides whatever 
information may be required to sub- 
stantiate the achievement of these 
prerequisites. 

b. Request for Proposal. If the initiation of 
Engineering Development receives conditional 
approval, the Contract Definition phase begins. 
If it is to be performed by contractors, the first 
step in this phase is the issuance of a Request 
for Proposal, soliciting a firm proposal for the 
contractor's effort during Contract Definition 
and a planning proposal for Engineering De- 
velopment. The Request for Proposal should 



give prospective contractors the fullest possible 
information and guidance. It should include 
such information as mandatory requirements; 
lesults of prior studies; criteria for evaluation 
of proposals; the Army's plan for project man- 
agement and requirements for contractor proj- 
ect management; a network of activities during 
Contract Definition and Engineering Develop- 
ment; a work statement for the Contract Defi- 
nition, and a specimen work statement for the 
Engineering Development; the requirement for 
documentation during Contract Definition and 
Engineering Development; the format and con- 
tent of the proposal package for Engineering 
Development, including desired incentive fea- 
tures and specifications; quantitative reliability 
and maintainability goals; concurrency con- 
siderations and production quantities; a man- 
datory subsystem breakdown; and a list of 
Government-furnished equipment. Following 
review of the bidders' proposals, contractors 
are selected to perform the Contract Definition, 
and fixed price contracts are negotiated. 

c. Performance of Contract Definition. Dur- 
ing the Contract Definition phase (normally 3 
to 4 months), the contractors conduct studies 
and develop performance specifications. The 
end product of this effort is a complete tech- 
nical, management, and cost proposal package 
for the Engineering Development. The contrac- 
tor's proposal package should include such in- 
formation as a list of the end items required; 
performance specifications for each item; a 
work breakdown structure and a PERT net- 
work plan; the principal objectives and fea- 
tures of the overall system design, including 
recommendations for its operational use; a rec- 
ommended maintenance plan; detailed cost esti- 
mates and milestone schedules for Engineering 
Development, and planning estimates and 
schedules for 5 years beyond it; quantitative 
reliability and maintainability specifications 
and test plans; time /cost/performance trade- 
off decisions on major alternatives; required 
new designs and technology; foreseeable techni- 
cal problems and proposed solutions; technical 
specifications and performance specifications 
for support items (facilities, training devices, 
and so on) for which early Engineering 
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Development is required; delivery schedules 
and requirements for data and documentation; 
and a proposed schedule of production engi- 
neering and production tooling in relation to 
Engineering Development, if appropriate. 

d. Resulting Actions. After a review of the 
contractors' Contract Definition proposals, the 
Army recommends one of the following ac- 
tions: to contract for Engineering Development 
on the basis of the proposals received; to con- 
tract with an alternative source; to continue 
further Contract Definition effort; to defer or 
abandon the Engineering Development effort; 



or to undertake further Exploratory or Ad- 
vanced Development of key components and/or 
system studies. The Army's recommendation is 
submitted by memorandum or Program 
Change Propossl via the Director of Defense 
Research and Engineering to the Secretary of 
Defense. If it is decided to proceed with Engi- 
neering Development, a contractor is selected 
and a definitive contract is negotiated. The con- 
tract type may be firm fixed price, fixed price 
incentive, or cost plus incentive fee. The Con- 
tract for Engineering Development should be 
executed within 18 weeks after the contractors 
have submitted their reports and proposals. 
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CHAPTER 9 

CHARACTERISTICS INFLUENCING DEVELOPMENT 



Section I. INTRODUCTION 



9-1. General 

a. With the establishment of an approved 
military requirement and the completion of a 
management plan, the development process be- 
gins. Whether conducted in-house or on con- 
tract, the management of this process is essen- 
tially the same — the determination of technical 
characteristics, the monitoring of progress to- 
ward the achievement of those characteristics, 
and the exercise of judgment in maintaining a 
proper balance among the three primary objec- 
tives of schedule, cost, and technical perform- 
ance. 

b. This chapter considers the management of 
the development process, in and of itself. Para- 
graphs 9-4 through 9-9 deal with the determi- 
nation of technical characteristics, and para- 
graphs 9-10 through 9-14 deal with the control 
of technical performance, schedule, and cost. 
Subsequent chapters cover the evaluation and 
selection of sources to perform the development ; 
the use of formal management information and 
control systems to assist the development man- 
agers in following progress and controlling the 
resources at his command ; and the testing of 
new items of materiel to evaluate technical 
progress and to determine their acceptability to 
the Army. 

9-2. The Relation of Schedule, Cost, and 
Technical Performance 

a. The management of materiel development 
is predominantly a process of integrating and 
balancing a variety of dynamic forces. The 
process is characterized throughout by uncer- 
tainty ; no matter how well-defined the end ob- 
jective may be, changes will occur in the course 



of development — the specified weight cannot be 
achieved without a sacrifice in range, or the 
specified speed cannot be achieved without a 
reduction in payload, and so on. 

b. In this atmosphere, the manager must be 
continually alert to the objectives he is striving 
to achive. He must know the consequences of the 
problems that arise, and the relative importance 
of the objectives that are affected. Most prob- 
lems in materiel development are rooted in the 
technical effort, but they almost always have 
an impact on schedule, cost, or both. For one 
project, delivery of the equipment on schedule 
may be of primary importance; for another, 
cost may be predominant; for a third, the 
achievement of the required performance may 
override all other considerations. Some techni- 
cal requirements are more important than 
others — high reliability may be more important 
than extreme range ; light weight may be more 
important than durability. Moreover, any or all 
of these considerations may change in the course 
of the development effort — a new tactical re- 
quirement, a technical breakthrough, or a 
change in the Defense budget may shift the bal- 
ance among the schedule, cost, and technical 
performance objectives of a project. 

c. System considerations often impose addi- 
tional demands on the development manager. 
Most items of Army materiel affect other items. 
The tactical radio must fit into the truck or 
tank; the ordnance must be transportable by 
Army aircraft. Considerations of this kind not 
only arise within the confines of an organiza- 
tion, but often spread across organizational 
lines. The development of a new Army aircraft, 
for example, may involve elements of the Mobil- 
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ity Command, the Electronics Command, the 
Munitions Command, and the Weapons Com- 
mand in the Army Materiel Command, as well 
as the Corps of Engineers and The Surgeon 
General. In these circumstances, the need for 
an accurate grasp of objectives and interrela- 
tionships is doubly important. 

9-3. Technical Characteristics 

a. Establishment. The establishment of 
technical characteristics is the first step in the 
development process. These characteristics are 
derived from the information set forth in sec- 
tion IV of the Qualitative Materiel Requirement 
or in paragraph 2 of the Small Development 
Requirement. They include the following cate- 
gories, each of which is discussed in the follow- 
ing paragraphs: 

(1) Performance characteristics. 

(2) Physical characteristics. 

(3) Maintenance characteristics. 

(4) Human engineering characteristics. 

b. Derivation from Requirement Document. 
The characteristics set forth in the requirement 
document describe the desired equipment per- 
formance, the operating conditions to which it 
will be subjected, and any special limitations as 
to weight, cubage, and so on. They are "trans- 
lated" into technical characteristics, which de- 
scribe the equipment in terms of materials, 
components, assemblies, and physical processes. 

c. Preparation. Technical characteristics are 
prepared by the developing agency, usually at 
the same time that the requirement document is 
being staffed at the Department of the Army. 
For items covered by a Qualitative Materiel 
Requirement, these characteristics are reviewed 
by representatives from the developing agency, 



the General staff, the Combat Developments 
Command, the Continental Army Command 
(for training devices), and using and support- 
ing agencies, as appropriate. This is the first of 
several in-process reviews to which most devel- 
opment projects are subjected; these are dis- 
cussed further in paragraphs 9-10 through 
9-14. The purpose of the Technical Character- 
istics Review is to make sure that the developer 
understands the requirements and has properly 
stated them in terms of technical characteristics. 

d. Guidelines. AR 705-5 sets forth the fol- 
lowing guidelines for the preparation of techni- 
cal characteristics : 

(1) They should insure development and 
integration of essential features and 
preclude unnecessary, complex, or 
costly "nice-to-have" features. 

(2) They should reflect adequate consider- 
ation of the specific environment in 
which the end item will operate. 

(3) They should assure integration of es- 
tablished standards and specifications 
(Federal, military, and industry) and 
minimal use of nonstandard specifica- 
tions. 

(4) They should include a quantitative re- 
liability and maintainability objective 
that can be achieved within acceptable 
time and cost limits. 

(5) They should insure that communica- 
tions security and electronic security 
have received full consideration. 

(6) They should insure that deficiencies of 
materiel in the Army inventory are 
considered, to preclude similar defi- 
ciencies from occurring in the new ma- 
teriel. 



Section II. PERFORMANCE CHARACTERISTICS 



9—4. General 

The performance characteristics set forth in 
the requirement document form the basis for 
technical characteristics and preliminary engi- 
neering design. They influence the development 
of the materiel more than any other portion of 



the Qualitative Materiel Requirement. These 
characteristics describe what the equipment 
should do, specifying both upper and lower per- 
formance limits. They should distinguish be- 
tween performance features that are essential 
to the acceptability of the equipment and those 
that are desirable, if they can be achieved with- 
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out a disproportionate increase in cost, com- 
plexity, and lead time while maintaining the 
required standards of reliability and maintain- 
ability. They should include the following con- 
siderations, when applicable: 

a. Environmental considerations, including 
operating and storage conditions in the areas 
(subarctic, tropics, mountains, desert) where 
the equipment will be used. This subject is dis- 
cussed more fully below. 

b. Dynamic actions or changes that occur in 
the equipment, such as rates, velocities, move- 
ments, and noise levels. These required charac- 
teristics would include, for example, the speed 
of a vehicle, the quadrant elevation of a missile 
launcher, or the peak power of a radio trans- 
mitter. 

c. Improvements expected in the efficiency of 
the individual or unit, as related to physical 
efforts necessary for operating and maintaining 
the equipment. For example, an equipment set- 
up time of 30 minutes (in contrast to 2 hours 
for present equipment) might be specified. 

d. Quantitative criteria covering the endur- 
ance capabilities required to meet user needs 
under stipulated operating conditions, includ- 
ing minimum total life expectancy, required 
mission duration, and planned utilization rate. 
For instance, the life expectancy under given 
operating conditions of a new radio might be 
specified. 

e. Reliability criteria to indicate that the 
item will perform its mission adequately for the 
period intended and under the expected operat- 
ing conditions. This subject is discussed more 
fully in paragraph 9-6. 

/. Period and conditions of storage before 
use, and reliability after storage. These consid- 
erations might lead to a specification, for ex- 
ample, that the equipment should suffer no more 
than 2 percent degradation of reliability after 
twelve months' storage in a forward area. 

9-5. Environmental Considerations 

a. Policy. The environment in which the 
equipment is to operate is an important con- 
sideration. It affects almost every aspect of the 
equipment design, from the moisture resistance 



of an electronic circuit to the mobility of a 
vehicle. Army policy requires careful consider- 
ation of environmental conditions in order to 
provide a capability for safe and effective use 
of equipment in the areas of intended use. 
Normally, the attainment of operational capa- 
bilities for the cold regions necessitates that 
materiel and equipment be specially designed 
and developed for that environment. This may 
include standard equipment developed for inter- 
mediate climatic conditions for which modifica- 
tion in production for cold regions is determined 
as most practicable and economical. Consider- 
able emphasis is placed on environmental testing 
to provide the maximum assurance that the 
equipment will operate effectively under ex- 
pected conditions. 

b. Major Responsibilities. The Chief of Re- 
search and Development has primary Army 
Staff responsibility for insuring that research 
and development programs and projects take 
adequate account of environmental require- 
ments. The Commanding General, Army Mate- 
riel Command, is responsible for implementing 
Army policy on environmental considerations in 
research and development. The Commanding 
General, Combat Developments Command, is 
responsible for stating environmental require- 
ments for new materiel, for monitoring tests to 
insure that the materiel will satisfy operational 
needs, and for determining necessary modifica- 
tions to organizations, doctrine, tactics, or pro- 
cedures. The Deputy Chief of Staff for Logis- 
tics is responsible for insuring that materiel 
meets the required environmental conditions in 
the post-development phase. 

c. Design Criteria. 

(1) Design requirements for meeting en- 
vironmental conditions are based on 
the geographic areas where the equip- 
ment is to be used. AR 705-15 identi- 
fies five such areas in terms of the 
interactions between temperature and 
moisture that prevail. They are — 

(a) Hot-dry climatic conditions (desert 
areas). 

(b) Warm-wet conditions (tropical and 
jungle areas). 



AGO 5380A 



9-3 



FM 38-7 



(c) Intermediate conditions (prevailing 
in most populated parts of the 
world). 

(d) Cold conditions (far northerly and 
subarctic areas). 

(e) Extreme cold (a few areas in North 
America, Greenland, and Siberia, 
and Antarctica). 

(2) All combat and combat support equip- 
ment is to be designed to operate 
under intermediate conditions. If the 
environment inhibits equipment us- 
age, modification kits will be developed 
to permit operation under extreme 
climatic conditions. 

9-6. Reliability 

a. Policy. Reliability is denned as the prob- 
ability that materiel will perform its intended 
function for a specified period under stated con- 
ditions. With the increasing complexity and 
technical sophistication of Army materiel, re- 
liability has become an increasingly critical fac- 
tor in equipment performance. Accordingly, 
Army policy lays great stress on achieving 
reliability during development and precluding 
the degradation of inherent reliability of mate- 
riel during production, storage, distribution, 
operation, and maintenance. AR 705-25 sets 
forth Army policy in this area. Reliability 
terms are denned in MIL-STD-721A, "Defini- 
tion of Terms for Reliability Engineering." 

b. Major Responsibilities. The Chief of Re- 
search and Development has Army General 
Staff responsibility for the formulation of policy 
and supervision of the overall reliability pro- 
gram pertaining to materiel and equipment. 
The Deputy Chief of Staff for Logistics and the 
Assistant Chief of Staff for Force Development 
are responsible for assuring implementation of 
reliability policies in their respective areas. 
Field commands and agencies involved in mate- 
riel development are required to establish and 
maintain reliability controls at appropriate 
levels to assure both the effective coordination 
of reliability functions and the implementation 
of reliability policies. 



c. Reliability Information. 

(1) General. Data of various kinds are 
required for reliability planning and 
control during the design, develop- 
ment, test, and evaluation process, as 
well as the phases of materiel manage- 
ment that follow type classification. 
These data are required in Qualitative 
Materiel Requirements, Small Devel- 
opment Requirements, Technical De- 
velopment Plans, and feasibility stud- 
ies associated with total feasibility 
evaluations. The information that is 
required is of two kinds: operational 
information and planning informa- 
tion. 

(2) Operational information. This cate- 
gory affects inherent reliability; that 
is, "built-in" reliability, as determined 
by the type of components and sub- 
systems that are required. It includes 
the following types of information : 

(«•) Planned deployment — the type of 
organizational units involved, quan- 
tity per unit, and mission assigned. 
For example, a unit antitank weap- 
on to be used by rifle squads of in- 
fantry and airborne divisions. 

(6) Turnaround time required. Assum- 
ing that no repairs are required, this 
is the time needed to service or 
check the materiel for recommit- 
ment or dispatch. For example, the 
minimum elapsed time from air- 
craft landing to takeoff, or the 
maximum time for preventive main- 
tenance and servicing of a vehicle 
following a 24-hour battlefield day. 

(c) Reaction time required; that is, the 
time between the order for an action 
and the onset of the desired action. 
For example, the time required for 
a propulsion system to generate full 
power after the power-on switch is 
activated. 

(d) Mission reliability, or the probabil- 
ity that the system or equipment will 
perform its intended mission for the 
specified period under stated condi- 



9-4 



AGO 5380A 



FM 38-7 



tions. For example, a mission reli- 
ability of 98 percent for an esti- 
mated mission time of 2 hours dur- 
ing which a transmitter will be 
operated at peak power. 

(e) Availability or combat-ready rate; 
that is, the percentage or quantity 
of an item capable of performing 
the designed mission or function 
versus the total number of items 
assigned. For example, a minimum 
availability rate of 70 percent of 
the trucks assigned to a battalion- 
sized unit. 

(/) Operational and maintenance envir- 
onmental conditions — climatic con- 
ditions, maintenance facilities to be 
available, and so forth. For example, 
a radar to be operated wherever 
Army aircraft fly, with normal 
maintenance and support facilities 
for organizational and direct sup- 
port levels of maintenance. 

(g) Required mission duration, or the 
time required to complete each type 
of applicable mission. For example, 
a helicopter with an endurance of 
300 nautical miles or 4 hours of 
flight while transporting maximum 
design load. 

(h) Planned utilization rate; that is, the 
number of hours, miles, firings, 
flights, and so forth, per unit of 
time. For example, the maximum 
rate of fire for a weapon or the nor- 
mal peacetime utilization rate of an 
aircraft, in hours per month. 

(3) Planning information. The kinds of 
planning information that affect relia- 
bility design include the following: 
(a) Mean time to repair — the allow- 
able time period during which 
an item is inoperative so that cor- 
rective and scheduled maintenance 
can be carried out. This information 
might include, say, the allowable 
downtime for unscheduled mainte- 
nance operations at the various 
levels of maintenance. 



(b) Reliability after storage; that is, 
the goal necessary to comply with 
intended employment of the item 
after a specified period of storage. 
For example, a reliability goal of 
98 percent after 3-year field storage 
or 5-year depot storage. 

(c) Minimum allowable time between 
scheduled maintenance functions for 
each applicable level. This informa- 
tion is dependent on the operational 
mission for which the materiel is 
being developed. For example, a per- 
iod of 18 months between scheduled 
surveillance inspection for a missile. 

(d) Test and checkout methodology; 
that is, extent of automation, com- 
plexity of test, degree of fault iso- 
lation at various maintenance cate- 
gories, and special system-peculiar 
versus multipurpose test equipment. 
For example, a statement of the ex- 
tent of new test equipment to be 
developed, its general character- 
istics, and the type of test to be 
performed at each level. 

(e) Categories of maintenance — the 
maintenance concept, including spe- 
cific responsibilities at each level of 
maintenance. For example, a state- 
ment of the maintenance operations 
to be performed at each level. 

(/) Maintenance personnel — the num- 
ber of people and skills and the 
training allocated for support of the 
materiel for each category of main- 
tenance. For example, a statement 
of the Military Occupational Spe- 
cialties involved, the types of main- 
tenance to be performed (such as 
special electrical devices repair), 
and the hours of special training re- 
quired at each level. 

d. Reliability Plan. Based on the informa- 
tion described above, a reliability plan must 
be prepared to explain how the reliability re- 
quirement will be achieved. Projects and tasks 
for which a Technical Development Plan is 
required will include the plan in section III 
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of the Technical Development Plan, as required 
by AR 705-12. The plan should refer to ap- 
plicable specifications, and it should include 
the following information : 

(1) Determination of environmental con- 
ditions, including heat, pressure, vi- 
bration, radiation, and magnetic field 
intensity for each system, subsystem, 
and component. 

(2) Statement of the system reliability re- 
quirements and goals, including the 
apportionment of numerical reliabil- 
ity values to components, assemblies, 
and subsystems. 

(3) Test specifications, ground rules, and 
statistical methods of reliability 
demonstration. 

(4) Test plans and schedules for all mate- 
riel and equipment. 

(5) Objectives of the tests described in 
(4) above, including a description of 
sample sizes and the state of develop- 
ment of the materiel to be tested. 

(6) The reliability goals to be demon- 
strated and the circumstances of dem- 
onstration. 

(7) Reliability activities for evaluation, 
analysis, and product improvement. 



(8) A plan for specification reviews. 

(9) A plan for reliability design reviews. 

(10) Special procedures for reporting and 
analysis of malfunctions and failures 
during development. 

e. Reliability Data File. Effective planning 
and control of materiel reliability depend heav- 
ily on the availability of detailed information 
on past experience with components, assem- 
blies, and subsystems. This information is de- 
rived both from developmental tests and from 
operational experience. Each command and 
agency involved in materiel development is re- 
quired to maintain a reliability data file that in- 
cludes both technical data and tactical and 
operational data. Technical data on individual 
items of materiel include such information as 
critical design or manufacturing features, ap- 
plicable specifications or standards, failure data 
(modes, causes, and stresses), methods of de- 
tection or test, types of failure distributions, 
recommended preventative or corrective action, 
estimates of reliability for various applications, 
and prime manufacturer and alternate sources. 
Tactical and operational data include such in- 
formation as mission reliability, reliability data 
for tactically or operationally significant phases 
of the overall mission, and data for environ- 
mental and operational conditions varying from 
the normal. 



Section III. OTHER CHARACTERISTICS 



9-7. Physical Characteristics 

a. General. The physical characteristics of 
an item, such as weight, size, and configura- 
tion, affect its performance and also its design. 
In some cases, they derive from the perform- 
ance characteristics ; to achieve a desired oper- 
ating range, for instance, an aircraft with a 
given powerplant cannot exceed a certain 
weight. In other cases, the physical character- 
istics are dictated by other requirements; the 
dimensions of an air-droppable vehicle for in- 
stance, are constrained by the aircraft that will 
carry it. The physical characteristics set forth 
in the Qualitative Materiel Requirement, from 



which applicable technical characteristics must 
be developed, include the following: 

(1) Weight limits of the system and major 
assemblies or components, where con- 
siderations such as transport, supply, 
and packaging apply. 

(2) Configuration, silhouette, dimensional 
and cube limitations, crew space, oper- 
ator station layout, ingress, egress, 
and access for maintenance. 

(3) Details of transport and storage, such 
as tiedowns, palletization, packaging, 
and containers. 
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(4) Durability factors indicating the de- 
gree of ruggedness, such as resistance 
to corrosion, that is required. 

(5) Health and safety criteria, including 
any adverse explosive, mechanical, and 
biological effects that may occur. This 
is particularly important for materiel 
that involves potentially hazardous 
radiation, such as nuclear and electro- 
magnetic equipment. 

(6) Command-control for nuclear systems. 

(7) Vulnerability factors, including con- 
sideration of atomic, chemical, bio- 
logical, and radiological operations, 
electromagnetic radiation, fire, and 
impact. 

(8) Climatic protective requirements. 
b. Transportability. 

(1) Policy. Because of the increasing em- 
phasis on mobility in operations, and 
because of the farflung activities of 
the Army, requiring the transporta- 
tion of men and materiel over im- 
mense distances, the transportability 
of materiel has become a major con- 
sideration in research and develop- 
ment. Army policy in this area derives 
from the Department of Defense En- 
gineering for Transportability Pro- 
gram; it is set forth in AR 705-8. 
This policy requires that specific con- 
sideration be given to transportability 
in the design of new materiel. The 
mode or modes of transportation re- 
quired to meet logistical and opera- 
tional commitments must be specified 
at the time when other basic charac- 
teristics of the materiel are estab- 
lished. The materiel must be of a 
weight and dimensions that permit 
handling by transportation facilities 
currently available or programed to be 
available when the materiel enters the 
inventory. The policy also requires 
specific attention to the accommoda- 
tion of materiel that has fragile, sensi- 
tive, or dangerous characteristics to 
blocking, bracing, slinging, and tie- 
down procedures, and to safety pre- 
cautions. If a new item of materiel 



exceeds certain dimensions or meets 
certain conditions (for instance, sensi- 
tive or dangerous characteristics) 
specified in AR 705-8, the developing 
agency must request a Transport- 
ability Evaluation and appropriate 
transportability Agency. 
(2) Responsibilities. One agency in each 
military department has been desig- 
nated as a Transportability Agency 
to implement the Department of De- 
fense Engineering for Transportabil- 
ity Program. For the Army it is the 
Director of Transportation, Deputy 
Chief of Staff for Logistics. The 
Transportability Agency issues sup- 
plemental instructions on transport- 
ability, conducts Transportability 
Evaluations of new materiel as re- 
quired, and maintains liaison with the 
Transportability Agencies of the other 
military departments, the Military 
Airlift Command, and the Military 
Sea Transportation Service, and with 
the Director of Defense Research and 
Engineering. 
(3) Air-portability and airdrop. Army 
policies and procedures for air-trans- 
portable and air-droppable materiel 
are set forth in AR 705-35. The 
Army's increasing use of airmobile 
combat forces imposes a requirement 
for the development of materiel that 
can accompany these forces or that 
can be dropped to them from trans- 
port aircraft. The primary require- 
ment, of course, is for lightness and 
compactness, although this require- 
ment must not impair essential opera- 
tional characteristics or impose exces- 
sive overall costs. The design and 
development of air-transportable ma- 
teriel must take account of both the 
planned operational use of the mate- 
riel and the aircraft that will be 
available to carry it. Operational re- 
quirements are oriented to the three 
phases of airborne operations. 
(a) Phase I — parachute and assault 
landing. Combat and support ma- 
terial to be used in this phase must 
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be capable of delivery by assault- 
type aircraft or airdrop by light 
and medium transport aircraft, and 
of immediate effective employment 
(except for selected construction 
equipment, which must be capable 
of employment within 1 hour after 
delivery). 

(b) Phase II — initial air-landing. Mate- 
riel for this phase must be capable 
of delivery by light and medium 
transport or assualt aircraft, and of 
effective employment within 1 hour 
(or 2 hours for selected airfield con- 
struction equipment). 

(c) Phase III — heavy air-landing. No 
time requirement is specified for 
this phase, but the materiel must 
be capable of being loaded and 
transported in heavy transport-type 
aircraft. 

(4) Specific data on the payload and sig- 
nificant dimensions of Army and Air 
Force transport and assault aircraft 
are provided in appendixes I and II, 
AR 705-35 ; more detailed data can 
be found in specifications and tech- 
nical documents published by the two 
services. The Chief of Research and 
Development is responsible for the 
overall research and development pro- 
gram for air-portable and airdrop 
equipment. The Commanding General, 
Army Materiel Command, is respon- 
sible for implementation of this 
program. The Director of Transporta- 
tion, Deputy Chief of Staff for Logis- 
tics, is responsible for providing data 
on the characteristics and quantities 
of Air Force aircraft, and for pre- 
paring and coordinating technical 
guidance on positioning and restraint 
procedures for the movement of mate- 
riel by Army aircraft. 

9-8. Maintenance Characteristics 

a. General. The increasing complexity and 
technical sophistication of Army materiel im- 
pose increasingly heavy demands on the Army's 
maintenance organization. They also tend to 
magnify the cost of materiel maintenance. Ac- 

9-8 



cordingly, increasing management attention 
and emphasis are being directed toward reduc- 
ing the amount and frequency of required main- 
tenance, the technical skills required to perform 
maintenance, and the amount of supply sup- 
port that is required for Army materiel. The 
development manager plays a key role in 
achieving these objectives, because the fre- 
quency and ease of maintenance for an item of 
equipment are determined in great measure 
by its design. Careful attention to the main- 
tenance aspect of design in the early stages can 
pay great dividends; in one instance, the ad- 
dition of an inspection hole to a clutch assem- 
bly, precluding the need for teardown, reduced 
the inspection time from 15 man-hours to 15 
minutes. 

b. Maintenance Concept. The maintainabil- 
ity of a new item of materiel must be con- 
sidered from the outset of the development. 
This consideration begins with the definition 
of a maintenance concept, which should be 
stated as a part of the requirement document 
and reflected in the item's technical character- 
istics. The maintenance concept defines the 
degree of maintainability that is desired, the 
types of scheduled and corrective maintenance 
to be performed at the various levels of main- 
tenance, and the related manpower and skill 
requirements. The maintenance concept and 
the design of the item may interact ; for exam- 
ple, the use of printed circuits or special test 
equipment may dictate that certain kinds of 
maintenance can be performed only at the 
higher levels, where highly skilled maintenance 
specialists are available. The maintenance char- 
acteristics to be provided in the Qualitative 
Materiel Requirement include the mean time 
to repair for the item, and user requirements 
for the elimination, reduction, or simplification 
of maintenance. The latter might include the 
use of modules to accomplish "repair by re- 
placement," or design to permit ease of accessi- 
bility to often-checked items such as batteries, 
filters, and lubrication checkpoints. 

c. Army Maintainability Program. The 
Army's Maintainability Program for Materiel 
and Equipment is set forth in AR 705-26. Main- 
tainability is defined in MIL-STD-778 (Main- 

AGO 63S0A 



FM 38-7 



tainability Terms and Definitions) as the prob- 
ability that an item will conform to specified 
conditions within a given period of time when 
maintenance action is performed in accordance 
with prescribed procedures and resources. It 
is closely related to reliability. Maintainability 
is a basic characteristic of materiel and equip- 
ment ; however, the need for maintainability of 
materiel and equipment is affected by its relia- 
bility characteristics. It is important that the 
required reliability characteristics be predicted 
accurately and incorporated into the delivered 
materiel so that the scope and magnitude of 
the maintenance design and engineering effort 
can be realistically determined. Army policy 
calls for specific emphasis on the achievement 
of maintainability goals during the design and 
development phase, when the inherent main- 
tainability of the item is established. It also 
calls for the establishment of maintainability 
goals and minimum acceptable levels, regular 
review of progress toward these goals during 
development, accumulation of test and opera- 
tional data on equipment maintainability, and 
the publication of maintainability design guides 
for pertinent commodity areas. 

d. Major Responsibilities. The Chief of Re- 
search and Development has Army General 
Staff responsibility for policy formulation and 
overall supervision of the Army Maintainabil- 
ity Program. The Deputy Chief of Staff for 
Logistics has overall General Staff reponsibil- 
ity for maintainability as it is related to main- 
tenance policy and planning. Both the Deputy 
Chief of Staff for Logistics and the Assistant 
Chief of Staff for Force Development are 
charged with the implementation of maintain- 
ability policies in their respective areas of in- 
terest. Field commands and agencies involved 
in materiel development are required to estab- 
lish and keep in operation maintainability ac- 
tivities at appropriate levels to assure effective 
coordination of maintainability functions and 
the implementation of policies. 

e. Maintainability Information. Data of 
various kinds are required for maintainability 
planning and control during the design, devel- 
opment, test, and evaluation process, as well 
as in the phases of materiel management that 



follow type classification. These data are re- 
quired in requirements documents, Technical 
Development Plans, and feasibility studies as- 
sociated with total feasibility evaluations. The 
information required in maintainability falls 
into the same categories as the information 
called for in connection with reliability (para 
9-6c). It includes operational information 
(planned deployment, turnaround time, reac- 
tion time, mission reliability, availability or 
combat-ready rate, operational and mainte- 
nance environmental conditions, mission dura- 
tion, and planned utilization rate) and planning 
information (mean time to repair, reliability 
after storage, minimum allowable time between 
scheduled maintenance, degree of repair de- 
sired by component assembly replacement, test 
and checkout methodology, categories of main- 
tenance, and maintenance personnel). 

/. Maintainability Plan. Based on the infor- 
mation described above, a maintainability plan 
must be prepared to explain how the maintain- 
ability requirement will be achieved. The plan 
should include the following information : 

(1) Quantification of maintainability — the 
development and application of nu- 
merical measures of maintainability, 
such as mean time to repair, and the 
allocation of overall system measures 
to all major elements of the system. 

(2) Prediction or determination of oper- 
ational and test environmental condi- 
ditions. 

(3) Statement of system maintainability 
requirements and goals. 

(4) Test specifications, ground rules, and 
statistical or figure-of-merit methods 
of demonstrating maintainability. 

(5) General test plans and schedules for 
all systems, subsystems, materiel, and 
equipment, including a description of 
sample sizes. 

(6) Objectives of tests listed in (5) above, 
including the state of development of 
the materiel to be tested. 

(7) Maintenance task and skill analysis. 
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(8) Apportionment of system require- 
ments or goals to be demonstrated, 
and the circumstances of demonstra- 
tion. 

(9) Procedures for maintainability evalu- 
ation, analysis, and design improve- 
ment. 

(10) Plans for in-process reviews of main- 
tainability specifications. 

(11) Plans for maintainability design re- 
views. 

(12) Special procedures for malfunction 
and failure reporting, data feedback, 
and analysis during development and 
early production. 

g. Maintainability Data File. Effective plan- 
ning and control of maintainability depend on 
the availability of detailed information on past 
experience with components, assemblies, sub- 
systems, and systems. This information is de- 
rived both from developmental tests and oper- 
ational experience. Each command and agency 
involved in materiel development is required 
to establish a maintainability data file, to in- 
clude such information as pertinent mainte- 
nance criteria, predicted maintenance skills and 
man-hours, design criteria, critical design or 
manufacturing features, applicable specifica- 
tions or standards, modes of failure, types of 
failure distribution, maintainability difficulties, 
recommended preventive or corrective action, 
and estimates of maintainability for various 
applications. 

h. Maintenance Support Planning. 

(1) Maintenance support planning begins 
with the development of the mainte- 
nance concept portion of the Qualita- 
tive Materiel Requirement. Planning 
becomes progressively more definitive 
through the feasibility, design, devel- 
opment, evaluation, production, and 
procurement phases. Timely and effec- 
tive maintenance support planning is 
required to assure that all elements 
of maintenance support are developed 
concurrently with the development or 
procurement of the item and are avail- 
able prior to or at the time of equip- 
ment distribution. Maintenance sup- 



port planning is discussed more fully 
in chapter 16. 

(2) The maintenance support plan is the 
management tool designed to identify 
action elements of maintenance sup- 
port that require timely execution and 
completion by the responsible agen- 
cies. A maintenance support plan is 
prepared for each supportable end 
item, assemblage, or system as soon 
as the development project is suffi- 
ciently advanced to warrant schedul- 
ing of key elements, but not later than 
the date when a contract is awarded 
for development test models. The ele- 
ments of maintenance support cov- 
ered in the plan include requirements 
for maintenance personnel, new or 
changed skills, instructor and opera- 
tor personnel, repair parts, tools and 
test equipment, support and ground 
handling equipment, technical man- 
uals, technical assistance, maintenance 
float, modification work orders, and 
calibration. 

(3) Maintenance evaluation is a phase of 
maintenance support planning that 
begins at the time of preparation of 
the Qualitative Materiel Requirement 
or Small Development Requirement 
and is completed prior to quantity 
production or procurement of the item 
for its initial entry into the Army in- 
ventory. It consists of maintenance 
engineering analysis, including tear- 
down and test, where necessary, of 
early production prototype and/or 
development models by maintenance 
engineers for the purpose of deter- 
mining the most feasible method of 
supporting the equipment, determin- 
ing the definitive requirements of each 
element of maintenance support, com- 
pleting maintainability analysis of 
selected equipments at the time of 
each in-process review (para 9-12), 
allocating maintenance operations to 
the appropriate maintenance cate- 
gories, and detecting design para- 
meters that have an impact upon main- 
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tenance and forwarding recommended 
improvements for inclusion in the 
maintainability data file. 

9-9. Human Engineering Characteristics 

a. General. Human engineering characteris- 
tics express the requirements for compatibility 
of an item of materiel with the physical and 
mental capabilities of operating and mainte- 
nance personnel. These requirements embrace 
a wide range of considerations, from the abil- 
ity of a mechanic to reach a bolt to the need 
for protection from atomic radiation. The fac- 
tors that must be taken into account include 
the areas that may require human factors engi- 
neering to eliminate potential personnel sup- 
port problems, requirements for personal and 
protective equipment to be worn or carried by 
user personnel, environmental factors induced 
by the operation of the equipment (vibration, 
blast, noise), and information needs for opera- 
tor decisions — fields of view, warning alarms, 
and communication procedures and systems, 
among others. 



b. Responsibilities. The Chief of Research 
and Development has Army Staff responsibility 
for planning, programing, coordinating, and 
supervising Department of the Army nonma- 
teriel research in human factors. This research 
ranges from personnel measurement to studies 
in motivation and leadership. The Army Mate- 
riel Command is responsible for research to 
produce human factors engineering data re- 
quired for the design and development of mate- 
riel. It also has responsibility for applying 
human factors engineering to all materiel for 
which the Command has development responsi- 
bility, to insure compatibility of equipment 
with operational and maintenance personnel. 
Each subordinate command of the Army Mate- 
riel Command is required to maintain a human 
factors engineering activity to proved design 
assistance and insure adequate consideration 
of human factors in the development process. 
The Surgeon General is responsible for Army 
research in psychophysiology and for the hu- 
man factors engineering of all Army medical 
materiel. The Chief of Engineers is responsible 
for human factors engineering of materiel in 
his assigned area of development responsibility. 



Section IV. MANAGING THE TECHNICAL DEVELOPMENT 



9—10. Priorities Among Characteristics 

a. Technical Characteristics. In the Quali- 
tative Materiel Requirement, the item's char- 
acteristics must be listed in their order of pri- 
ority, with weights assigned when appropriate 
to indicate their relative importance. Human 
engineering characteristics are not listed as a 
separate priority ; they are considered an asso- 
ciated characteristic integral to performance, 
physical, maintenance, and other characteris- 
tics. The priority of characteristics gives the 
development manager a guide to the areas of 
primary management attention as the develop- 
ment proceeds. It also has a significant influ- 
ence on the design of the materiel ; a high pri- 
ority on system reliability, for example, may 
dictate the use of redundant circuits with a 
concomitant increase in weight. The priority 
list also helps to keep the distinction clear be- 
tween essential features and desirable or "nice- 



to-have" features that may have to be sacri- 
ficed in order to meet the primary objectives 
of the development. 

b. Schedule and Cost Requirements. Techni- 
cal requirements can rarely be considered apart 
from their schedule and cost implications. The 
complexity and difficulty of the development 
determine the amount of time and money that 
it will entail. Conversely, time or cost limita- 
tions may influence or even dictate some as- 
pects of the design — for example, a state-of- 
the-art propulsion system may be preferable 
to one that promises better, more economical 
performance, but that involves an unacceptable 
extension of the development time. Thus, sched- 
ule and cost requirements in many cases take 
equal priority with technical considerations; 
the two dominant objectives of the Lance mis- 
sile development, for example, are reliability 
and unit cost. 
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9-11. Standardization, Specifications, and 
Standards 

a. Standardization Objectives. A degree of 
standardization may be applicable in any phase 
of the materiel cycle prior to disposal. The ob- 
jectives of standardization in the Army are 
to— 

(1) Improve the operational readiness of 
the military services by increasing 
efficiency of design, development, ma- 
teriel acquisition and logistics support. 

(2) Conserve money, manpower, time, fa- 
cilities and natural resources. 

(3) Minimize the variety of items, proc- 
esses and practices which are associ- 
ated with design, development, pro- 
duction and logistics support of 
equipment and supplies. 

(4) Enhance interchangeability, reliability 
and maintainability of military equip- 
ments and supplies. 

b. Specifications and Standards. The pri- 
mary means to achieve these objectives are the 
issuance of Federal and Military specifications 
and standards. Specifications are defined as 
documents intended primarily for use in pro- 
curement, that are clear, accurate descriptions 
of the technical requirements for items, mate- 
rials, or services, including the procedures by 
which it will be determined that the require- 
ments have been met. They include both gen- 
eral specifications (which cover the common 
requirements for a family of items) and de- 
tailed specifications (which cover the detailed 
requirements of a specific item). They may 
define requirements in performance terms of 
capacity, function, capability, or operation; or 
they may define requirements in enough design 
detail so that the item can be made by any 
competent manufacturer. Design characteris- 
tics are usually described on drawings, which 
are made a part of the specification by refer- 
ence. Standards and specifications are prepared 
by the Federal Government for items that are 
used by two or more Government agencies, and 
by the military departments for items with 
applications that are solely military. They are 
also developed by industry — by industrial and 
professional associations for industry-wide use, 



and by individual companies for their own 
use. Most specifications are a combination of 
performance and design requirements. Stan- 
dards are defined as documents that establish 
engineering and technical limitations and ap- 
plications for items, materials, processes, meth- 
ods, designs, and engineering practices. They 
have three purposes — 

(1) To limit the selection of materials, 
items, and services in order to pro- 
vide for functional and physical inter- 
changeability of parts, subassemblies, 
assemblies, components, and equip- 
ments. 

(2) To establish basic engineering termi- 
nology and codes. 

(3) To limit the variety of end-use items 
that can be procured for stock and 
issue. 

c. Application to Materiel Development. 
Wherever feasible, military operational re- 
quirements for materiel shall be satisfied 
through the me existing military designs 
or commercial products. If a military need 
can be satisfied only through new development, 
the new development authorized is to encom- 
pass, to the greatest extent practicable, all 
equivalent needs of the Military Departments 
and Defense Agencies. Military operational re- 
quirements generated by one Military Depart- 
ment/Agency for equipment and supplies that 
may have application in another Depart- 
ment (s) /Agency (s) will be disclosed to such 
Department (s) /Agency (s) to insure the oppor- 
tunity for standardization. In the phase of ex- 
ploratory development and advanced develop- 
ment, the use of existing standard items and 
engineering practices is advocated in the in- 
terest of economy, where these satisfy the 
needs of such program efforts. However, use 
of standards is secondary to the prime objec- 
tive of these development categories ; e.g., proof 
of a concept. In engineering development and 
operational system development where the sys- 
tems and equipment are engineered for even- 
tual service use, a maximum degree of stand- 
ardization is to be achieved without causing 
unacceptable compromise of performance, re- 
liability, timely availability or cost of systems 
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and without preventing the application of the 
most advanced proven techniques or hardware. 

9-12. Controlling Technical Development 

a. General. The process of controlling tech- 
nical development is carried on through a com- 
bination of reviews, reports, and monitoring 
by telephone, and by visits to the site of the 
development effort, whether it is being under- 
taken in-house or by a contractor. The manage- 
ment information systems available to the man- 
ager of a development project, including the 
Configuration Management System for control- 
ling changes and insuring the physical integrity 
of the equipment, are described in chapter 11. 
This section describes the system of in-process 
reviews by which the Army monitors the prog- 
ress of a development at key points. It also 
refers to related events of significance in the 
development process. 

b. The Development Network. The discus- 
sion that follows is keyed to the network shown 
in figure 9-1. This network represents a typi- 
cal development project, time-phased semi- 
annually over a 4-year period. The network is 
not prescriptive; in an actual project, addi- 
tional activities and milestones might occur, 
and some of those shown in the network might 
be eliminated. Moreover, lead time considera- 
tions might change the timing substantially; 
the process of concurrent development and pro- 
duction is discussed in paragraph 9-13. 

c. Project Initiation. The initiation of a de- 
velopment project occurs at the time when 
funding shifts from the Exploratory or Ad- 
vanced Development categories to Engineer- 
ing or Operational Systems Development. For 
designated projects, it marks the transition 
from Concept Formulation to Contract Defini- 
tion. An approved Determination and Findings 
(D&F) is required as authority to enter into 
a contract by negotiation. 

d. Technical Characteristics Review (Block 
1). The review of technical characteristics is 
the starting point for the development. This 
review is conducted to insure that the devel- 
oper understands the requirements and has 
properly stated them in terms of technical char- 
acteristics. These characteristics, once ap- 



proved by the proper authority, are used as 
the basis for full-scale development, either in- 
house or under a contract. The approval of 
technical characteristics also provides the basis 
for establishment of a Definition Baseline, the 
first of three reference points in the Configura- 
tion Management System. 

e. Engineering Concepts Review (Block 2). 
The review of the engineering concept is con- 
ducted to insure that the contractor or in-house 
facility is not starting a program that is beyond 
the state of the art or that contains too many 
areas of high risk. For a project that has under- 
gone Contract Definition, it is held after the 
receipt of reports from the contractors and 
before award of the development contract. For 
developments that do not go through Contract 
Definition, it should be held before finalizing 
the award of a development contract. For in- 
house projects, it should be held after finaliz- 
ing the engineering concept and before pro- 
ceeding to actual protoype hardware or model 
fabrication. The engineering concept review 
provides the basis for the Development Base- 
line, the second reference point in the Configu- 
ration Management System. As the develop- 
ment proceeds, the Military Occupational Spe- 
cialty package, describing the knowledge and 
skills required for operation and maintenance 
of the equipment, is evolved. During the same 
period, information is developed on the item 
under development for incorporation in the 
Army Materiel Plan, which sets forth the 
Army's procurement plans for major and sec- 
ondary items and high-cost repair parts. The 
Army Materiel Plan is described in chapter 14. 

/. Design Characteristics Review (Block 3). 
The review of design characteristics is held 
prior to release of the design for prototype fab- 
rication. It is generally held after a mockup or 
model has been fabricated. It provides the basis 
for development of a prototype to be used for 
Engineer Design Tests and Maintenance 
Evaluation Tests (described in ch 12). During 
this period, the requirements for training aids 
and devices are determined, and Small Develop- 
ment Requirements for their development are 
prepared. 



9-14 



AGO 5380A 



FM 38-7 



g. Prototype System Review (Block 4) . Upon 
completion of the Engineer Design Tests, which 
are performed to collect design data, confirm 
preliminary concepts and calculations, and de- 
termine the capability of components, the pro- 
totype system review is conducted. The purpose 
of this review is to examine the actual hard- 
ware, performing as a complete system, and 
to compare it with the physical and perform- 
ance characteristics specified in the Qualitative 
Materiel Requirement. This review provides 
the basis for fabrication of Engineer/Service 
Test models or prototypes. It may also be the 
basis for initiation of advance production en- 
gineering, the first step in the production phase. 
During this period, other planning activities 
include the following: 

(1) New Equipment Training Program. 
This program identifies all necessary 
personnel and training activities, and 
their interfaces with the development, 
production, and distribution mile- 
stones for each component or sub- 
system. 

(2) Initiation of Equipment Distribution 
Plans. These plans provide an ap- 
proved distribution plan for each new 
combat-essential end item from its ini- 
tial inclusion in the Army Materiel 
Plan until its ultimate disposal. They 
are described in chapter 14. 

(3) Approval for Inclusion in the Force 
Structure. This activity provides the 
basis for scheduling for production 
in the Five- Year Force Structure and 
Financial Program. It permits proj- 
ects, when desirable, to go from Engi- 
neering Development to Operational 
Systems Development before the de- 
velopment phase is completed. 

(4) Completion of Engineer/ Service Test 
Prototype Fabrication. This signals 
the satisfactory completion of the fab- 
rication of models for Engineer and 
Service Tests, and initiates the Re- 
search and Development Acceptance 
Tests. 



(5) Research and Development Accept- 
ance Tests. These are tests conducted 
by or under the control of the devel- 
opment agency for contractor-devel- 
oped items to insure that the require- 
ments of the development contract 
have been fulfilled and that the item 
is acceptable for further testing by 
the Test and Evaluation Command. 

(6) Completion of Engineer Design. This 
phase is completed when the test 
models have been shipped to the test- 
ing agency for Engineer/Service 
Tests. 

(7) Configuration Audit Review. This is 
the first major review required in 
the Configuration Management Sys- 
tem. It is a technical audit in which 
available documentation is compared 
with prototype hardware. It normally 
is initiated before the start of 
Engineer/Service Tests, but is not 
completed until after the Service Test 
in-process review. It provides the 
basis for the Production Baseline, the 
third reference point in the Configura- 
tion Management System. 

(8) Engineer /Service Tests. These tests, 
usually conducted together, are in- 
tended to determine the technical per- 
formance and safety characteristics of 
the item and its suitability for use by 
the Army. The Service Test provides 
a basis for recommendations for type 
classification. This phase is completed 
when the test reports have been ap- 
proved and recommendations have 
been submitted to the Department of 
the Army. 

h. Service Test Review. This is the final 
in-process review. It is conducted upon com- 
pletion of the Service Test or integrated En- 
gineer/Service Tests, in order to arrive at a 
recommendation for adoption of the item as 
standard or for action to remedy shortcomings 
and deficiencies found during the testing. It is 
followed by type classification, which marks 
the end of the development phase. 
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9-13. Concurrent Development and Produc- 
tion 

a. Criteria. Under normal circumstances, 
the development process is completed before 
production begins. In some instances, however, 
a drastic shortening of the time from initiation 
of a project to delivery in the field is necessary. 
In these circumstances, attempts to compress 
the individual steps in development and pro- 
duction rarely meet the urgency of the needs. 
Accordingly, it is sometimes necessary to over- 
lap the development and production phases. 
Concurrent development and production re- 
quires extremely careful planning; it usually 
entails the expenditure of additional funds ; and 
it often results in major retrofit programs. For 
these reasons, it is essential that only those 
projects with a genuine need for early delivery 
be considered for concurrent development and 
production. The primary requirements are a 
proven need well ahead of the time that normal 
procedures would allow, and evidence that the 
additional costs to be incurred are justified by 
the benefits derived from the time saved. The 
initiation of concurrency procedures is permis- 
sible only upon direction by higher authority. 

b. Procedure. Concurrent development and 
production normally will be accomplished by 
a single contractor and facilitated by a single 
contract covering development, advanced pro- 
duction engineering, fabrication of Engineer- 
ing and Service Test models, limited produc- 
tion, and an option for the first standard- 
model production contract. The process involves 
virtually all the development and production 
milestones of the normal materiel life cycle; 
however, their relative sequence is different. 
The principal changes are the early initiation 
of advance production engineering and limited 
production. This procedure follows the same 
system of in-process technical reviews and Con- 
figuration Management baselines that the nor- 
mal procedure does. But it requires very close 
coordination between development and produc- 
tion personnel, both in the Army and in the con- 
tractor organization. 



9-14. Controlling Performance, Schedule, 
and Cost 

a. Systems Aspects. Many — perhaps most — 
items of Army materiel have applications that 
involve other items. Thus a component is part 
of an assembly ; a radio, part of a communica- 
tions network; a shell, part of a weapon. Many 
items have multiple applications, each involv- 
ing systems aspects. A tactical radio, for exam- 
ple, may be used in Army aircraft and by 
ground units for air-to-air and air-ground com- 
munication ; on the ground, it may be used by 
infantry, artillery, and armor units. The devel- 
opment manager must, accordingly, be contin- 
ually aware of the systems implications of the 
item for which he is responsible. If the item 
itself is a system, his primary concern will be 
for the effective physical integration and the 
well-coordinated development of all the sub- 
systems. If the item is a component or subsys- 
tem, he must be constantly alert to the applica- 
tions for which it is intended, and particularly 
to its interfaces with other hardware. These 
interfaces almost invariably have implications 
for the schedule and cost objectives, as well as 
for the technical requirements. The selection of 
an aircraft engine, for example, affects not only 
the aerodynamics, structure, and performance 
of the aircraft, but also its unit cost, operating 
cost, and, possibly, development time. The prob- 
lem is often complicated by the timing of sep- 
arate developments that must be integrated 
into a single system. The development of air- 
craft electronics equipment (avionics), for ex- 
ample, usually takes longer than the develop- 
ment of an airframe. However, because the avi- 
onics are generally provided as Government- 
furnished equipment to the airframe contrac- 
tor, their development and production should 
be completed ahead of that of the airframe. 
Unless the manager of the system development 
is alert to this problem and gives early, con- 
centrated emphasis to the selection and sched- 
uling of compatible equipment, the project may 
go seriously out of phase, with attendant sched- 
ule slippages and cost increases. 

b. Value Engineering. Value engineering is 
a systematic approach to the analysis of equip- 
ment design. Its objective is to assure the 
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achievement of the required function at the 
lowest practicable overall cost (development, 
production, and support), without any degrada- 
tion in quality, reliability, performance, main- 
tainability, interchangeability, or delivery re- 
quirements. It is performed by value engineer- 
ing teams (both in-house and contractor) whose 
members represent various functional discip- 
lines—design engineering, industrial engineer- 
ing, manufacturing, and procurement, for ex- 
ample. The application of the value engineering 
should begin as early as possible in the devel- 
opment cycle, preferably at the design charac- 
teristics review. It should continue until it is 
determined that no further benefits are possible. 

c. Trade-Offs. Throughout the development 
process the development manager is confronted 
with the necessity of making trade-offs among 
technical parameters and among technical, 
(schedule, and cost objectives. He may have to 
choose between two guidance systems for a mis- 
sile — one a well-defined, reliable, but relative 
costly system, and the other much less expen- 
sive but unproven. He may have to choose be- 
tween two approaches to the development of 
a tactical radio-one combining low weight and 
limited versatility of application, the other 
offering great versatility but substantially 
greater weight. He may have to balance the 
requirement for a specified level of reliability 
against the increases in cost, weight, main- 



tainability, and equipment volume that will be 
required to achieve that level. To maintain 
control of the development and to make trade- 
offs wisely, the manager must be informed of the 
status of the technical effort, and he must have 
a means of directing his attention to the most 
critical areas. One such means is the "impact 
matrix," which portrays in the order of their 
priority the technical requirements that must 
be met and the degree of progress toward their 
achievement at a given time. This technique is 
discussed in Army Materiel Command Regula- 
tion 11-16, Volume II. On the basis of the 
information that he has on the status of tech- 
nical performance, schedule, and cost, the 
manager may direct that studies be made to 
analyze and evaluate the available alternatives. 
These may range from paper analyses through 
the use of mathematical optimization tech- 
niques such as linear programing to the devel- 
opment of full-scale mathematical models and 
the simulation of equipment performance in 
operational conditions. Many such studies take 
the form of a cost/effectiveness analysis. The 
cost/effectiveness approach is best known and 
most commonly used for the comparison of 
alternative weapon systems, but it has equal 
value in the analysis of alternatives for a sys- 
tem under development, whenever the alterna- 
tives vary significantly as to the cost of devel- 
opment, production, or support. 



AGO 5380A 



9-17 



FM 38-7 



CHAPTER 10 
SOURCE EVALUATION AND SELECTION 



10-1. Sources Available 

a. The Four Categories. In general, a de- 
cision must be made early in the materiel de- 
velopment planning process in regard to the 
type of sources that will be employed in carry- 
ing out a particular Army development effort. 
For this purpose, potential sources may be 
grouped into four broad categories. 

(1) Army in-house facilities. 

(2) Other Federal agencies. 

(3) Domestic profit-making and nonprofit- 
making organizations and institutions. 

(4) Foreign sources. 

b. In-House and Domestic Resources. Of the 
four categories, two — Army in-house and 
domestic sources — are the most frequently used 
for Army materiel development programs. The 
decision as to whether a particular materiel de- 
velopment program should be performed in- 
house, by contract, or through a combination of 
the two can be made by the developing agency. 

c. Factors in Source Determination. The re- 
sponsible command should consider a number 
of factors in making a source determination. 
For example, it is a general policy that the 
Federal Government should not provide prod- 
ucts or services that can be obtained from priv- 
ate industry at lower cost and at no detriment 
to military readiness. In effect, this policy 
expresses a strong preference for satisfaction 
of military needs by contract. At the same 
time, the responsible command generally has 
the option to use existing in-house facilities to 
the extent that they are available. An example 
of in-house development and production is the 
M-60 tank, which is a product of the Army 
Tank-Automotive Center at Warren, Mich. 



d. Relative Percentage of Expenditure. Typi- 
cally, a larger percentage of research and de- 
velopment dollars than production dollars is 
used in-house. Of the obligational authority an- 
nually available for Research, Development, 
Test, and Evaluation, Army, approximately 50 
percent is spent in-house, while only about 20 
percent of all Procurement of Equipment and 
Missiles, Army, dollars is spent in-house. Also 
typical is the fact that most of the in-house 
dollars for research and development are ex- 
pended early in the cycle — that is, in Research 
and Exploratory Development, and to some ex- 
tent in Advanced Development. 

e. Other Criteria. In addition to the Presi- 
dential policy of avoiding Government competi- 
tion with industry, several other criteria for 
consideration are available to the commander 
who must make the in-house or out-of-house 
decision. The key question should be : Who can 
do the job most effectively, an in-house facility 
or a contractor? In this respect three elements 
stand out: capacity, technical competence, and 
cost. AR 705-55, pertaining to management of 
in-house laboratory facilities, indicates that 
these are the important criteria and that the 
choice should not depend on some arbitrary, 
predetermined limit or ratio. 

10-2. Evaluation and Selection of Outside 
Sources 

Once it has been decided to conduct materiel 
development out-of-house, a further source 
selection problem is apparent. From the whole 
universe of potential contractors, which one or 
ones should be selected to carry out the develop- 
ment? The objectives are easily stated — to 
select the source most likely to meet the Gov- 
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ernment's requirements in an optimum man- 
ner, and to conduct the selection efficiently. To 
attain these objectives, however, is often a diffi- 
cult matter. First, because of the technological 
uncertainty of development work, predicting 
which contractor or contractors will do the 
most effective job is very difficult. Moreover, 
the selection process is not carried out in a tech- 
nological vacuum ; rather, it occurs in the real 
world of conflicting economic, political, and 
personal interests. Accordingly, source selec- 
tion is truly subjective, and human fallibility 
is sometimes evident. 

10-3. Bases for Outside Source Selection 

a. Essentially, there are two bases for con- 
tractor selection : price and the ability to per- 
form. . The latter is defined as both technical 
and business capability. The relative weight 
given to technical and business capability on 
the one hand, and price on the other, depends 
on the relative importance attached to the two, 
combined with the availability of appropriate 



data. Technical and business considerations 
usually predominate during the early stages of 
the development spectrum for two reasons : the 
success of the program may depend on selecting 
the contractor with the greatest technical and 
business skill, and technological uncertainties 
at this early stage make price projections un- 
reliable criteria for selection. Later, as solu- 
tions are found to various technological prob- 
lems and the system moves through final design 
and testing into early production, technical and 
business requirements become less demanding 
and more predictable. In effect, it then becomes 
increasingly possible to define the minimum 
standard of technical and business competence 
required for successful performance. This 
standard permits greater emphasis to be placed 
on price considerations in selecting from among 
sources that can meet the technical and busi- 
ness management standards. When the produc- 
tion phase is well along, the materiel require- 
ment can be so clearly defined by specifications, 
drawings, and other documentation that 
sources will be both willing and able to develop 
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and commit themselves to firm quotations. At 
this point, formally advertised competitive pro- 
curement becomes feasible. A generalized pic- 
torial display of this process is set forth in 
figure 10-1. 

b. The Armed Services Procurement Act and 
the implementing Armed Services Procure- 
ment Regulation specify that formally adver- 
tised, competitive bidding is the preferred 
method of procurement and must be used where 
feasible. Before formal advertising can be an 
effective method of procurement, plans and spec- 
ifications must be reasonably definitive; there 
must be enough bidders to assure adequate 
competition ; and there must be time to carry 
out the bidding process. If all these conditions 
do not exist, then the procurement should be 
made by negotiation. Procurement by negoti- 
ation, however, does not automatically mean 
that price is unimportant in the selection 
process — at the research pole of the materiel 
development spectrum, price is considered to 
a substantially lesser degree in selection. 
Throughout the center section of the spectrum, 
price (as well as technical and business con- 
siderations) is a factor. 

c. The Armed Services Procurement Regu- 
lation [3-102 (c)] also provides that negotiated 
procurements shall be on a competitive basis to 
the maximum extent practicable. Adding this 
requirement to the preference for price compe- 
tition, a priority of bases for selection in nego- 
tiated procurement can be developed in de- 
scending order, as follows : 

(1) Price competition, with award going 
to the lowest responsible offeror (pre- 
ferred choice). 

(2) Price, technical, and business competi- 
tion, with award gojng to the contrac- 
tor having the best mix of these fac- 
tors (second preference). 

(3) Technical and business competition 
only, with award going to the contrac- 
tor having the highest technical and 
business capability (third choice). 

(4) Award to a sole-source contractor 
tested neither by price nor by techni- 
cal and business competition (least 
preferred). 



d. Price is the easiest basis for selection, 
since it is the most objective criterion and by 
nature is quantitative. Award to the low re- 
sponsible bidder or offeror after competition is 
a solid answer to any objection raised by dis- 
appointed competitors. In addition, it is most 
conservative of public moneys. As pointed out 
earlier, however, price competition cannot be 
meaningful unless the buyer is reasonably cer- 
tain that the prospective bidder can satisfy his 
requirement and that prospective bidders have 
an adequate basis for development firm price 
quotations. 

10-4. Selection Primarily on Other Than 
Price 

a. General. This section considers the proc- 
esses and problems of source selection where 
technical and business criteria are the primary 
bases of selection. As noted earlier, other cri- 
teria than price assume an increasingly impor- 
tant role in the selection process as one ap- 
proaches the research end of the research and 
development spectrum. Precisely what criteria 
are used or what weights are attached to them 
will, of course, depend on an analysis of pro- 
gram requirements. For example, in the case 
of small-dollar-value Basic or Applied Research 
efforts, the availability of one or more specific 
technical skills may be the overriding consider- 
ation. As the program increases in size and 
complexity, various management capabilities 
(as well as technical capabilities) obviously will 
be required of the selected source for successful 
performance. A thorough understanding and 
careful analysis of the work to be performed 
and skills required for such performance are 
absolutely essential for effective selection of re- 
search and development sources. 

b. Policy. 

(1) A number of policy statements have 
been developed that provide broad 
guidelines for source selection, at the 
same time allowing the selecting offi- 
cial considerable latitude to tailor spe- 
cific procedures and criteria to the 
particular program. AR 715-6 estab- 
lished within the Army the basic De- 
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fense Department policy applicable to 
the following types of programs : 

(a) New production systems or projects 
where the anticipated cost is esti- 
mated to exceed $100 million, ex- 
cept where award is to be made 
solely on the basis of price competi- 
tion. 

(b) New Operational Systems, Engi- 
neering, or Advanced Development 
contracts where the cumulative re- 
search, development, test, and 
evaluation cost is estimated to ex- 
ceed $25 million. 

(c) Whatever other specific systems or 
projects the Secretary of the Army 
may designate. 

(2) The projects that fall under this direc- 
tive are thus the same as those to 
which Contract Definition is appli- 
cable (ch 8). That Contract Definition 
and source selection go hand in hand 
should be self-evident. Contract Defi- 
nition has proven invaluable from a 
source selection standpoint by provid- 
ing a clear definition of precisely what 
must be done prior to final selection, 
and by making possible a comparison 
of competing firms. In addition, by 
keeping competition open until the na- 
ture of the effort has been fully estab- 
lished and technological uncertainty 
reduced, Contract Definition, in effect, 
permits substantially greater empha- 
sis to be placed on price as a selection 
factor. 

c. Responsibility for Source Selection. The 
source selection policies and procedures of AR 
715-6 provide that selection will ultimately be 
made by a "Source Selection Authority." This 
Source Selection Authority may be the Secre- 
tary of Defense. Usually, however, for Army 
procurements this responsibility is delegated to 
the Secretary of the Army and may be redele- 
gated not lower than the head of a commodity 
command or the equivalent. The choice of level 
for the Source Selection Authority will depend 
upon the military and political importance of 
the procurement. The Source Selection Author- 



ity, in turn, appoints a Source Selection Advis- 
ory Council made up of members who represent 
all areas concerned in the specific procurement 
(that is, the user, research and development, 
logistics, other Department of Defense com- 
ponents, and other Government agencies). The 
Source Selection Advisory Council establishes 
evaluation criteria and weighs them in order of 
their relative importance; decides the relative 
importance of evaluation criteria to be included 
in the Request for Proposal ; and establishes a 
Source Selection Evaluation Board and names 
its chairman. When proposals are received, the 
Source Selection Evaluation Board evaluates 
and scores the proposals against technical and 
operational requirements established in the Re- 
quest for Proposal. It prepares a narrative 
justification for the evaluation results, and for- 
wards this justification to the Source Selection 
Advisory Council; the Board also provides any 
briefings and consultation required by the 
Source Advisory Council. The Council then 
reviews contractor program histories. If neces- 
sary, it may interview particular contractors 
and/or visit the contractor's facility. It then 
reviews the Evaluation Board's findings and 
applies the established weights to the evalu- 
ation results. Next, the Council prepares the 
proposal analyses and forwards the package 
to the Source Selection Authority. This Author- 
ity makes the source selection decision after 
careful analysis of all the information and data 
made available by the Source Selection Advis- 
ory Council. Finally, the Council Documents 
for the Source Selection Authority's signature 
a justification for the selection. 

d. The Source Selection Authority. This 
source selection process is continuously under 
the supervision and direction of the Source 
Selection Authority, who is responsible for as- 
suring that the selection procedure is consonant 
with the requirements of the Armed Services 
Procurement Regulation. The Authority is also 
responsible for seeing that evaluation, selec- 
tion, negotiation, and award are accomplished 
within 18 calendar weeks of the submission of 
proposals, unless he has approved some devi- 
ation from this time schedule. 
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e. Procedural Variations. As has been stated, 
the policies and procedures of AR 715-6 ex- 
pressly apply to major procurements only. 
However, the functions and processes included 
in it are substantially common to all source 
selections, regardless of dollar amount, where 
price is not the primary basis of selection. Only 
the formalities and the high level of the Source 
Selection Authority distinguish high-dollar 
from lesser-dollar selections. Thus, for lower- 
dollar-value selections, variations on the poli- 
cies and procedures enumerated above are per- 
missible. It is not uncommon to combine the 
functions of the Source Selection Advisory 
Council with those of the Source Selection 
Evaluation Board; or for the Source Selection 
Authority to be, in reality, a validating rather 
than a selecting official. Again, however, the 
important point is that the functions and proc- 
esses for all source selections are generally 
similar. 

/. The Request for Proposal. 

(1) Preparation of Proposals. An impor- 
tant — perhaps the most important — 
task in source selection is the prepara- 
tion of the Request for Proposal, since 
this document largely determines the 
nature and scope of data that will be 
available for source selection. Ex- 
treme care and close coordination be- 
tween the functional specialists in the 
Government are essential to the 
preparation of a good Request for 
Proposal. Contractors prepare their 
proposals on the basis of the informa- 
tion contained in them. If the pro- 
posals are to be meaningful, they must 
clearly state what the Government 
wishes to buy and all the conditions 
under which it wishes to buy. This 
does not mean that no latitude should 
be permitted the contractor in re- 
sponding. On the contrary, the fact 
that research and development pro- 
grams, by nature, include some degree 
of technological uncertainty suggests 
that it is desirable to allow prospec- 
tive sources to propose alternative ap- 
proaches. However, such flexibility 
should not be permitted as an excuse 
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for an ambiguous or incomplete state- 
ment of work. 

(2) Guidance for Proposals. In addition 
to describing the required work, the 
Request for Proposal should provide 
guidance on the nature and scope of 
the proposals to be submitted by pro- 
spective contractors. Such guidance is 
extremely important in making sure 
that those responsible for evaluating 
and selecting prospective sources are 
supplied with the data they need. The 
types of data that should be requested 
depend on the particular procurement. 
At a minimum, the Request for Pro- 
posal should require the contractor to 
set forth his proposed technical and 
management approaches, major mile- 
stones, estimated costs, and pertinent 
prior experience. A more detailed 
breakout of information required 
under each of these categories is gen- 
erally desirable. Consideration should 
be given to the types of criteria that 
will be used in evaluating the propos- 
als. It may, in fact, be helpful to list 
such criteria (but not their weights) 
in the Request for Proposal. 

(3) Limitations on Proposals. If some Re- 
quests for Proposals have failed to 
request important information, others 
have asked for too much. This, to- 
gether with the natural tendency of 
competing firms to try to "cover the 
waterfront," has resulted in unneces- 
sarily long and complex proposals. 
In one recent procurement, for ex- 
ample, the proposals submitted com- 
pletely filled a room twenty feet 
square. In other instances, the size of 
proposals has been measured not by 
the number of pages but by the num- 
ber of volumes. Such voluminous pro- 
posals are extremely expensive to pre- 
pare — there have been cases in which 
proposals have cost the would-be con- 
tractor $10 million. A large share of 
this cost is ultimately borne by the 
Government through overhead charges 
to other Government contracts. In 
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addition, the voluminous proposal im- 
poses a tremendous burden on Govern- 
ment personnel who must attempt to 
separate the relevant data from the 
irrelevant. Because of this, some pro- 
curing activities have imposed limita- 
tions on the number of pages included 
in the proposal. Such limitations have 
served to encourage better organized 
and more clearly thought-out propos- 
als and have contributed significantly 
not only to a reduction of the time re- 
quired for evaluation but, even more 
important, have improved the effec- 
tiveness of the evaluation. 

g. Developing a Source List. 

(1) A second important task in the source 
selection process is the development of 
a source list of potential contractors. 
Various inputs may be used in draw- 
ing up an appropriate source list — 

(a) Recommendations from technical 
personnel based on their knowledge 
of the field. 

(b) The procurement agency Bidders 
List. 

(c) Records of other agencies buying 
similar products or services. 

(d) Sources supplied by the agency 
small business specialist. 

(e) Information contained in the Army 
Materiel Command Research and 
Exploratory Development Data 
Bank (Army Materiel Command 
Regulation 70-25). 

(/) Presolicitation notices. 

(g) Returns from advance notices for 
research and development sources 
in the Commerce Business Daily 
(Armed Services Procurement 
Regulation 1-1003.4). 

(h) Unsolicited proposals. 

(2) Frequently the problem is too many 
potential sources rather than too few. 
It is, of course, a basic tenet of Gov- 



ernment procurement that all con- 
tractors shall have an equal opportun- 
ity to obtain Government business. 
This does not mean, however, that 
proposals should be solicited indis- 
criminately from all firms that might 
conceivably be interested in the work. 
Armed Services Procurement Regula- 
tion 4-205.2 provides that for re- 
search and development procurements, 
the contracting officer shall re- 
quest proposals only from contractors 
who have been evaluated and found 
qualified to perform research and de- 
velopment in the fields involved in the 
proposed contract. If an unsolicited 
contractor responds to synopsis (pub- 
lication of the proposed procurement in 
the Commerce Business Daily, as pre- 
scribed in Armed Services Procure- 
ment Regulation 1-1003) or other 
publicity, a Request for Proposal is 
furnished unless the contractor has 
been found unqualified in the field or 
fields required in the past 6 months. 
If the requesting contractor has not 
been evaluated in the past 6 months, 
the Request for Proposal is accompan- 
ied by an explanation of the reasons 
for limited solicitation and a warning 
of the likelihood that another source 
may become the successful proposer. 
In this manner equality of opportunity 
is preserved while, at the same time, 
preparation of proposals by organiza- 
tions that appear to lack the necessary 
capability is discouraged. 

h. Preproposal Conferences. Preproposal con- 
ferences can help prospective contractors learn 
more about Government procedures and the 
specific requirement. The conferences tend to 
mitigate the inherent limitations of the printed 
word contained in the Request for Proposal, 
thus assuring that the quality and the quantity 
of the data received in the proposal are what 
the Government desires. Preproposal confer- 
ence are frequently scheduled for research and 
development procurements. Here Army tech- 
nical and management personnel may discuss 
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in varying detail the nature and background of 
the procurement requirements, the anticipated 
scope of the contract effort, and the contractor 
qualifications considered necessary for selec- 
tion. They will also answer questions submitted 
orally or in writing at or before the conference 
by the contractors. Generally, the preproposal 
conference is considered useful in defining the 
nature of the requirement and what is required 
of the contractor in order to be in the running 
for selection. In this respect, the preproposal 
conference may serve as a screening device in 
that attending contractors may, on the basis of 
information received at the conference, deter- 
mine not to propose. 

i. Late Proposals. Another function in the 
selection process that sometimes presents prac- 
tical difficulty is the receipt of proposals or 
modifications to proposals after the deadline 
specified in the Request for Proposal. The 
general rule is that late proposals or modifica- 
tions may not be considered, a result often con- 
trary to the wishes of program personnel. How- 
ever, there are certain exceptions to this rule. 
If the late proposal or modification is mailed 
in time to reach the contracting officer before 
the deadline but is delayed in the mail, and if 
this can be shown by a registered or certified 
mail receipt plus a statement from postal au- 
thorities, it may be considered for award. Or 
if the proposal or modification was received at 
the Government installation in time but was de- 
layed in reaching the designated depository by 
mishandling in the internal mail systems, it 
may be considered. One other exception is 
available. The Secretary of the Army may 
waive the general rule of nonconsideration in 
cases where the proposal or modification is of 
extreme importance to the Government. The 
contracting officer must then resolicit all quali- 
fied offerors. To determine whether this Secre- 
tarial exception should be applied for, the con- 
tracting officer must open and evaluate all late 
proposals and modifications. (The contracting 
officer can freely receive any modifications over 
the table during the ordinary conduct of negoti- 
ations.) 



j. Evaluating Proposals. 

(1) As discussed earlier, the evaluation of 
research and development proposals 
can be an extremely complex and de- 
manding task. For other than the 
simplest procurements, evaluation is 
best conducted by a team consisting of 
functional specialists — business, tech- 
nical, audit, legal, project mangement, 
and any others having an interest in 
the particular procurement. Normal- 
ly, each functional specialist on the 
team will be assigned the evaluation 
responsibilities best suited to his spe- 
cialty. It is essential that the evalu- 
ation be thorough in all areas, for the 
contractor with the best technical 
capacity is not satisfactory if he goes 
bankrupt during performance or re- 
quires more funds than should reason- 
ably be obligated for the procurement. 
It is highly desirable to use some sort 
of scoring system, numerical and/or 
adjectival, in the evaluation process 
for the highly subjective areas of 
business and technical evaluation. 
This technique provides the best 
method of comparing among criteria 
and comparing among evaluators 
with respect to the same criterion. 
But it is very important to remem- 
ber that the scoring system itself, 
even though it is a quantitative one, is 
not a "cure-all" that will insure the 
best selection. Rather, it is a tool 
meant to be of help in arriving at the 
best selection. In addition to the 
evaluation of the proposals received, 
evaluation-team members may use 
other techniques in their search for 
the best contractor. Such techniques 
include — 

(a) Contractor interviews. 
(6) Plant visits. 

(c) Reference checks (business and 
technical ) . 

(d) Ratio analysis and other techniques 
of financial analysis. 
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(e) Analysis of contractor's past per- 
formance. 

(2) Regulations now require that, in 
evaluating proposals for Advanced 
Development, Engineering Develop- 
ment, or Operational Systems Devel- 
opment estimated to exceed $1 million, 



evaluation personnel must obtain a 
transcript of performance evaluations 
of all competing contractors from the 
Defense Documentation Center, At- 
tention : DDC-OSB, Cameron Station, 
Alexandria, Va. The performance 
evaluation record may also be referred 
to in cases under $1 million. 
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CHAPTER 11 
CONTROL TECHNIQUES AND PROCEDURES 

Section I. REQUIREMENTS 



11-1. General 

a. Once authorized, every Army project, 
task, or unit of work involved in the process of 
materiel development must undergo some form 
of reporting and control. The particular form 
used will vary according to the requirements 
within the research and development cycle. 
Thus, in the Research and Exploratory Devel- 
opment categories, reporting and control pro- 
cedures are broad. As materiel development 
proceeds from Advanced Development through 
Engineering and Operational Systems Develop- 
ment, increasingly complex techniques and pro- 
cedures are used. Hence, the use of particular 
control techniques and procedures should al- 
ways be related to the type of materiel develop- 
ment objectives being sought. In this chapter, 
both the broad requirements for reporting and 
control and the most frequently used large, 
complex control techniques and procedures will 
be discussed. 

b. In the first category (i.e., broad require- 
ments) are the Army Research, Development, 
Test, and Evaluation Information System and 
Scientific and Technical Information Program ; 
in the second are such requirements as Program 
Evaluation and Review Technique (PERT), 
PERT/Cost, and Configuration Management. 
Since control techniques such as PERT and 
Configuration Management are the most com- 
plex of these requirements, they will be dis- 
cussed at some length. Then other reporting 
requirements, such as the Research and Tech- 
nology Resume, will be taken up. 

1 1-2. Army Research, Development, Test, 
and Evaluation Information System 

a. This information system has four specific 
objectives. First, it integrates information re- 



lated to the functional areas within the Re- 
search, Development, Test, and Evaluation pro- 
gram; for example, planning, programing, 
budgeting, project supervision, and program 
review. Second, it establishes procedures for 
improving the timeliness and accuracy of Re- 
search, Development, Test, and Evaluation pro- 
gram information. Third, it provides a tech- 
nique to facilitate the identification of problem 
areas and to highlight significant progress. 
Finally, it makes maximum utilization of infor- 
mation techniques and procedures capable of 
being supported by either automated or manual 
means, or by both. 

b. The system is an automated and inte- 
grated information system based on the concept 
of a central data bank and integrated reporting 
requirements from the developing agencies. 
Within this framework, coordinated systems 
and procedures are used throughout each devel- 
oping agency for collecting and reporting infor- 
mation to support the functional areas within 
the Research, Development, Test, and Evalu- 
ation program. 

c. For effective development of this system, 
commanders at all levels of command must de- 
fine accurately their information needs for 
satisfying both internal and higher authority 
requirements, and when appropriate, design 
command-wide systems to integrate procedures 
for collecting and reporting information. 

11—3. Scientific and Technical Information 
Program 

a. The Scientific and Technical Information 
program provides for handling and disseminat- 
ing technical data and documents or their ab- 
stracts; publishing technical journals; prepar- 
ing and conducting technical meetings and 
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symposia; and disseminating information that 
is produced by (or in direct support of) Army 
research, development, test, and evaluation and 
related processes and their management, from 
the phase of design release to production. 

b. The basic objective of the program is to 
improve the flow of technical information into, 
through, and from the Department of the 
Army. This will secure economies by reducing 
research and development lead time and by 
eliminating unnecessary duplication of effort. 
It will help improve program management, and 
will support the information needs of scien- 
tists,, engineers, and managers. The program 
is designed to establish a coordinated network 
of generally decentralized information activ- 
ities operated and administered by major com- 
mands and other Department of the Army com- 
ponents. 

11-4. Project Master Plan 

a. A most important example of a compre- 
hensive planning and control requirement, but 
one that is still at a high, or aggregate, level 
of detail, is the Project Master Plan and re- 
porting system used on projectized programs. 
This plan is a compilation of individually ap- 
proved planning documents accomplished by 
the project manager, with assistance from par- 
ticipating organizations and contractors, which 
places in context the plans, schedules, costs, and 
scope of work and resources to be provided by 
the Project Management office, functional or- 
ganizations within the developing or procuring 
agencies involved, and each participating or- 
ganization. 

b. In the Army Materiel Command the key 
elements of the Project Master Plan (Army 



Materiel Command Regulation 11-16) are the 
Weapon (or Equipment) System Description, 
the Work Breakdown Structure, the Work As- 
assignment Plan and Schedule, the Financial 
Status Report, and the Technical Performance 
Chart. The specific reporting requirements 
used to update and indicate status against these 
elements of the Project Master Plan are de- 
scribed in paragraph 11-22&. 

11-5. Milestone Planning 

a. A highly important aspect of any plan- 
ning, control, and reporting requirement is a 
common definition and understanding of key 
milestones that represent discrete points of ac- 
complishment during the life cycle of materiel 
development. It is only when such milestones 
are clearly defined and understood that differ- 
ent reporting systems, and the various levels 
of reporting, are meaningful within a common 
frame of reference. 

b. There are a number of different milestone 
groupings in the Army, including the Depart- 
ment of the Army or Department of the Army 
System Staff Officers' milestones, Army Mate- 
riel Command project manager's milestones, 
and so forth. Army Materiel Command Regula- 
tion 11-27 establishes uniform and standard 
definitions for Army Materiel Command mile- 
stones which must be accomplished during the 
life cycle of a major item or weapon (equip- 
ment system. The official milestones listed in 
this regulation are mandatory for planning, 
directing, controlling, and reporting on activi- 
ties of major items and weapon (equipment) 
systems at the major subordinate command and 
by project managers. 



Section II. PERT AND PERT/COST 



11-6. General 

a. With the advent of complex research-and- 
development-oriented programs in the Army 
that involve a high degree of technical and or- 
ganizational interface, and the necessity for 
improving performance against schedule, cost, 
and technical objectives, an improved planning 



and control technique was required. Standard - 
bar charts and financial reporting require- 
ments, which had been used historically, could 
not reveal complex interfaces and areas of 
critical project performance on a "before-the- 
fact" basis. 

b. PERT was originally developed and first 
applied in a military research and development 
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effort on the Polaris Program, beginning in 
1958. At first the technique was solely con- 
cerned with planning and reporting in the 
"time domain"; then, in 1962, the Secretary of 
Defense authorized the issuance of a Depart- 
ment of Defense PERT/Cost Guide that in- 
cluded the factor of cost. The term PERT/Cost 
is now defined as a specific planning and control 
technique that covers the areas of both sched- 
ule and cost. 

c. PERT/Cost applies primarily to one-time- 
through activities, as distinguished from re- 
petitive, production-type activities. The PERT/ 
Cost technique has continuing use throughout 
the life cycle of a project, since one-time- 
through activities must be planned and moni- 
tored even during the production phase. For 
example, the output of production units or 
batches must be coordinated with such one- 
time-through activities as design modification 
and fiscal year funding procurement. In gen- 
eral, PERT/Cost is applied to larger projects 
(it is mandatory for over $25 million research, 
development, test, and evaluation and $100 mil- 
lion Procurement of Equipment and Missiles, 
Army, projects). In simplified forms, however 
it can be successfully applied to smaller proj- 
ects and tasks. 

d. The objectives of the PERT/Cost system 
are to identify and define all elements of work 
that involve the expenditure of time and dollar 
resources; to establish reasonable and attain- 
able time and cost targets, both intermediate 
and terminal; and to identify critical problem 
areas during project planning and throughout 
project execution. 

1 1—7. Work Breakdown Structure and Work 
Packages 

a. The Work Breakdown Structure is a basic 
tool of PERT/Cost. After project objectives 
are identified, they are specified in terms of 
end items that are deliverable to the Govern- 
ment or that constitute a commitment on the 
part of the contractor. The subsequent division 
of each end item into its component parts 
creates a project Work Breakdown Structure. 
This then serves as the framework for planning 
and controlling the project. This framework 



provides for the identification of all project 
tasks involving the expenditure of funds, from 
design through initial provisioning of troops. 
It serves as an index to PERT networks. Final- 
ly, the hardware portion of the Work Break- 
down Structure represents the common point 
of reference for planning and controlling time, 
cost, and technical performance from design 
through initial provisioning of troops. 

b. Figure 11-1 shows an example of a Work 
Breakdown Structure. Below the project level, 
major end items (models, hardware, service, 
equipment, facilities and so forth) are identi- 
fied in accordance with the system configur- 
ation and support requirements. 

Major end items are then divided into end com- 
ponent parts (systems, subsystems, compo- 
nents), and the component parts are further 
divided and subdivided into more detailed units. 
The subdivision of the Work Breakdown Struc- 
ture continues to successively lower levels, 
reducing the dollar value and complexity of 
units at each level until they reach the level 
where the end-item subdivisions finally become 
manageable units for planning and control. The 
end-item subdivisions that appear at this last 
level in the Work Breakdown Structure are 
then divided into Work Packages. 

c. Work Packages constitute the basic units 
in PERT/Cost for cost planning and control. 
They represent a breakout of end items into 
elements of work whose beginning and ending 
points may be directly related to network 
events. A Work Package is the unit of work 
required to complete a specific job or process; 
it may be a report, a design, a document, a piece 
of hardware, or a service. The content of a 
Work Package may be limited to the work that 
can be performed by a single operating unit 
in an organization; or it may require the con- 
tributing services of several operating units. 
The overall responsibility for the work content 
of a Work Package should be assigned to a 
single organization or responsible individual. 

d. A useful guide to the size of Work Pack- 
ages is that they cover a time span of not more 
than 3 months and represent no more than a 
$100,000 expenditure. In this way, the time 
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span and amount of investment between posi- 
tive reports to management may be limited. 
However, this guide is by no means rigid. Small 
projects may require much smaller Work Pack- 
ages for proper control. On large projects, on 
the other hand, the subdivision of work to such 
a level of detail could conceivably result in ex- 
cessive fragmentation of homogeneous tasks. 
In such cases, these guidlines need be applied 
only to those portions of the total job where 
complex technical problems are anticipated and 
where, therefore, overruns and slippages are 
most likely to occur. 

e. Charge numbers are assigned at the Work 
Package level so that costs may be summarized 
and analyzed in a variety of ways. The end 
item must be identified so that costs may be 
summarized up through the Work Breakdown 
Structure. Contributing and responsible organ- 
izations should be identified for analysis along 
organizational lines. Function and subfunction 
identification allows for summarization and 
analysis by functional categories. Other identi- 
fication (for instance, contract, type of funds, 
and so forth) may be included as required. For 
an understanding of the output reports that re- 
sult an application of PERT/Cost, see appendix 
B. 

11-8. Networks 

a. The network is a flow diagram showing 
the activities and events that must be accom- 



plished to reach the project objectives. For the 
total life cycle of a project, it shows the planned 
sequences of accomplishment, interdependen- 
ces, and interrelationships. It is a basic tool 
in the project management decision-making 
process for planning the work to be performed, 
reporting progress, and taking corrective ac- 
tion from design through initial provisioning of 
troops. It shows for each step in the plan what 
activities must precede, what other activities 
may be carried on simultaneously or independ- 
ently, and what can follow. The network in- 
cludes all actions involved, and is not limited to 
"work" activities. Time-consuming actions, 
such as lead time for procurement of purchased 
parts, shipment of materiel from one location 
to another, and management action, are shown 
on the network. 

b. As in the case of the Work Breakdown 
Structure, the construction of networks starts 
at the highest level and proceeds, through the 
successive identification of greater detail, to 
the lowest selected operating levels. Major 
milestones and add-on milestones are first iden- 
tified. The milestones thereby identified are 
forwarded to contributing organizations for 
elaboration of significant intermediate events. 
The process goes on through successively lower 
levels of detail until activities are identified 
that may be directly related to work packages 
on the Work Breakdown Structure. For an 
understanding of basic PERT network meth- 
odology, see appendix B. 



Section III. CONFIGURATION MANAGEMENT 



11-9. General 

a. Background. A most important require- 
ment recently introduced into the materiel 
development process is Configuration Manage- 
ment, now an approved Army Materiel Com- 
mand management discipline. The term "con- 
figuration "refers to the physical and functional 
characteristics of systems and equipment. The 
complete description, identification of require- 
ments, and responsibilities relating to Configur- 
ation Management are contained in Army 
Materiel Command Regulation 11-26. This 
regulation stipulates that the provisions con- 



tained in it apply to all systems and equipment 
during development (in the Engineering and 
Operational Systems Development categories), 
and the production and operational phases. 

b. Flexible Application. These regulatory pro- 
visions may also be applied, in whole or in part, 
to Advanced Development projects or to com- 
mercial items procured by the Department of 
the Army — with one reservation. The Con- 
figuration Management identification and ac- 
counting requirements and associated proce- 
dures will not be applied to existing systems 
and equipment when such application will result 



AGO 5380A 



11-5 



FM 38-7 



in uneconomical changes in previously existing 
configuration documentation and records. Thus, 
the Army's use of the Configuration Manage- 
ment Control technique is broad in scope, but 
flexible in the detailed application to specific 
situations. 

c. Objectives of the Technique. To define 
Configuration Management the reasons for its 
application to the materiel development process 
must be summarized. Configuration Manage- 
ment is a discipline that applies technical and 
administrative direction and surveillance to 
identify properly the total configuration of 
systems or equipment; to control changes to 
them ; and to record the status of change imple- 
mentation. The basic objectives of this impor- 
tant control technique are to — 

(1) Support and enhance contract defini- 
tion. 

(2) Increase the effectiveness of standard- 
ization and item-entry control. 

(3) Provide a formal system for control 
of project design and engineering. 

(4) Support optimum competitive pro- 
curement and breakout through the 
development and maintenance of a 
current technical data package. 

(5) Make contract administration more 
uniform. 

(6) Attain maximum economical consist- 
ency in Configuration Management 
data, forms, and reports, with special 
emphasis on interfaces with other De- 
partment of Defense components and 
industry. 

(7) Provide appropriate managers with 
the level of identification, control, and 
status reporting for systems and 
equipment necessary to facilitate the 
achievement of logistic support, weap- 
ons readiness, visibility, and trace- 
ability. 

(8) Provide managers at all levels with 
sufficient configuration information 
for making appropriate, timely deci- 
sions during the development, produc- 
tion, and operational periods. 



(9) Make sure that the evaluation of a 
proposed configuration change is time- 
ly and includes a thorough considera- 
tion of the change's total impact on 
cost, operational capability, and sup- 
port, with regard to both hardware 
and documentation. 
(10) Assure the efficient and timely imple- 
mentation and incorporation of all as- 
pects of approved changes. 

d. The Three Phases of Configuration Man- 
agement. The success of the Configuration 
Management technique depends on the bal- 
anced integration of three interrelated, mutu- 
ally supporting phases: (1) Configuration Iden- 
tification; (2) Configuration Control; and (3) 
Configuration Status Reporting. Each of these 
will be discussed in some detail below. 

11-10. Configuration Identification 

a. General. Configuration Identification is the 
documented description of systems and equip- 
ment. It represents the complete technical 
description, as reflected in drawings and other 
appropriate documentation, required for or- 
derly development, fabrication, test, acceptance, 
operation, maintenance, and logistic support of 
systems and equipment or any portions of them. 
In Configuration Identification, the perform- 
ance requirements, design criteria, and test and 
evaluation requirements are identified in Sys- 
tem and Development Descriptions. The System 
Description defines the objectives for the entire 
system (for example, Missile System) ; while on 
the other hand, Development Descriptions de- 
fine the system in terms of its major end items 
(for example, Engine, Radio, 50-caliber Ma- 
chinegun, and so forth) and assigns portions of 
the overall system objective to each. The per- 
formance, design, test, and evaluation objectives 
contained in the individual Development De- 
scriptions should, when combined, equal the 
total system objectives. 

b. Preparation of System Descriptions. A 
System Description is prepared at the begin- 
ning of the development phase and describes 
overall system performance, including all avail- 
able design criteria and the test and evaluation 
requirements for determining compliance with 
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performance requirements. Special emphasis is 
placed on insuring that all requirements that 
enhance or constrain the design of the system 
or equipment are adequately identified and de- 
scribed. Army Materiel Command Regulation 
11-26 clearly describes the format and con- 
tents of the System Description, as it does all 
other documentation required by the Configura- 
tion Management technique. The detailed re- 
quirements of the System Description are not 
discussed in this manual, but it is important 
to understand that formal documentation is a 
basic part, not only of Configuration Identi- 
fication, but also of the complete Configuration 
Management control technique. 

c. Reviews for Adequacy. After initial prep- 
aration, the System Description is reviewed by 
the individual responsible for the Configuration 
Management Office or Function, to assure ade- 
quacy for Configuration Identification, Control 
and Status Reporting. In addition, it is re- 
viewed during the Technical Characteristics 
In-Process Review to insure that the Descrip- 
tion fully supports the Qualitative Materiel 
Requirement or the Small Development Re- 
quirement. After approval, the System Descrip- 
tion becomes the reference document for the 
Definition Baseline — the first of three base- 
lines or reference points utilized in Configura- 
tion Management. (Further explanation of 
these baselines is contained in para 11-13.) 

d. Development Descriptions. Development 
Description for configuration end items are ob- 
tained as a direct result of the contract defi- 
nition phase, or from a similar analysis con- 
ducted either by the Army in-house or by a 
contractor. A configuration end item is defined 
as an item of equipment or a major component 
into which a system may be divided for Con- 
figuration Management and contracting. Devel- 
opment Descriptions specify design, perform- 
ance, and test and evaluation criteria for 
configuration end items that comprise a system ; 
these Descriptions may become integral parts 
of contract work statements applicable to full- 
scale development efforts. Approval and release 
of a Development Description for a particular 
configuration end item in a system establishes 
the identification for the Development Baseline 



for that item. Full-scale development requires 
the completion of the following types of devel- 
opment descriptions: 

(1) Equipment Development Description 
describes requirements for develop- 
ment of configuration end items. 

(2) Minor Item Development Description 
generally describes relatively simple 
equipment that could consist of a 
major component, but where config- 
uration is not critical and very few 
changes are anticipated. 

(3) Critical Component Development De- 
scription describes components and 
assemblies designated as either engi- 
neering or logistics critical. It is also 
used to designate company standard 
parts. 

(4) Facility Development Description de- 
scribes facilities necessary to support 
a system. 

(5) Inventory Items Development De- 
scription specifies existing inventory 
items necessary to support or be in- 
stalled in a system or equipment. 

11-11. Configuration Control 

a. Definition. Configuration Control is the 
systematic and timely evaluation, coordination, 
approval or disapproval, and release of all pro- 
posed changes or waivers to documentation of 
an established baseline. Under Army Materiel 
Command Regulation 11-26, individual Com- 
mand activities establish for each item the 
degree of Configuration Control necessary to 
insure current and accurate identification 
throughout the life cycle of that item. 

b. Evaluation of Changes. Any materiel de- 
veloped and produced for the Army is subject 
to change. Some proposed changes are defi- 
nitely required, while others will produce mar- 
ginal improvement if, in fact, they produce 
any real benefit at all. The rationale and the 
procedures supporting the Configuration Con- 
trol concept are designed to facilitate the effec- 
tive determination of the worth of proposed 
changes. Those deemed necessary to the suc- 
cessful and efficient use of given systems and 
equipments are expeditiously approved and 



AGO 5380A 



11-7 



FM 38-7 



processed. Those of doubtful or marginal value 
are disapproved with equal dispatch. 

c. Formal Introduction of Changes Into the 
System. The first step in the process of Con- 
figuration Control is to communicate with the 
Configuration Office or Function whenever a 
proposed change to a system or equipment 
appears necessary. Although informal commun- 
ication is not ignored, the Configuration Con- 
trol procedure requires the execution and sub- 
mission of an Engineering Change Proposal. 
Regardless of whether the Army first learns 
of the proposed change by formal or informal 
means, conclusive and definitive action on the 
change cannot be accomplished until the Engi- 
neering Change Proposal is formally intro- 
duced to the system. These Engineering Change 
Proposals are then reviewed for their total im- 
pact on the system or equipment by the Config- 
uration Office or Function, and the appropriate 
decision is rendered. A more detailed discussion 
of the Engineering Change Proposal and its 
processing will be given below. 

d. Policy on Configuration Control. The re- 
quirements of the Engineering Change Pro- 
posal, the Army's change policy, and the review 
step are the cornerstones of effective Configura- 
tion Control. All these items or steps are for- 
mally documented in Army Materiel Command 
Regulation 11-26 in order to provide — 

(1) The necessary policies and procedures 
for maintaining Configuration Control 
of systems and equipment. 

(2) A standard procedure for the prepara- 
tion and submission of proposed engi- 
neering changes and requests for 
waivers to Department of the Army 
activities. 

(3) The requirements for submitting the 
technical, fiscal, and logistic support- 
ing information necessary to define 
the impact of a proposed engineering 
change on a system or piece of equip- 
ment. 

(4) The instructions for submitting the 
information necessary to maintain the 
Configuration Identification document- 
ing a Configuration Management Base- 
line in a current status. 



e. Summary of Configuration Control Objec- 
tives. In summary, then, the Configuration 
Control phase is designed and implemented to — 

(1) Limit the number of changes incor- 
porated into systems and equipment 
to those that are of recognized benefit 
to the Army. 

(2) Reduce the number of varying config- 
urations for a given system/equip- 
ment in the Army inventory. 

(3) Control and channel the expenditure 
of engineering effort to areas that 
promise the greatest probable benefit 
to the Army. 

11-12. Configuration Status Reporting 

a. General Description. Configuration Status 
Reporting involves the reporting and recording 
of formal baseline definitions and of the status 
of implementation and incorporation of ap- 
proved changes to Configuration Identification 
after the formal establishment of baselines. 
The resulting data bank (and its maintenance) 
is designated as the Configuration Status Re- 
porting System. Command activities designing 
and implementing these status reporting sys- 
tems must insure that they are compatible with 
such other existing record procedures as the 
Army Equipment Reporting System. 

b. How the Data Bank Originates. The Con- 
figuration Status data bank originates with the 
initial documentation and release of System 
Descriptions, Development Descriptions, and 
Production Descriptions. From this point for- 
ward, throughout the life cycle of the system 
or equipment, maintaining current reporting of 
hardware and software configuration is the pri- 
mary function of the Configuration Status Re- 
porting System. This is done by recording all 
proposed, approved, and disapproved changes 
— a record that is necessary to furnish the 
varying information required for the efficient 
management of the development, production, 
and logistics phases including application of 
modification work orders or changes during 
rebuild. The status records employed in the 
reporting process must precisely depict the con- 
figuration of equipment, as designed, as manu- 
factured, and as modified. In addition, they 
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must adequately reflect the status of docu- 
mentation and the schedules for approved 
changes. 

11-13. The Baseline Concept 

a. General. The foregoing discussion of the 
three elements of Configuration Management 
identified these important functions as basic 
and necessary to the successful implementation 
of the concept. But against what base does the 
Army identify, control, and report the Configu- 
ration Status of a given system or equipment? 
In order to establish departure or reference 
points on which to base the entire function, the 
Army, at specific points in the development of 
materiel, formally establishes what are called 
baselines. These baselines, or reference points, 
are utilized to provide continuity and to es- 
tablish a frame of reference for traceability 
throughout development. Baselines are defined 
by documentation released for use in either 
development or production. 

b. The Three Baselines. The baselines used in 
Configuration Management are (1) the Defini- 
tion Baseline, (2) the Development Baseline, 
and (3) the Production Baseline. Once the base- 
line documentation is reviewed, approved, and 
released, the defining documents cannot be 
changed without coordination, evaluation, ap- 
proval, and the formal execution and release 
of a change document (the Engineering Change 
Proposal). This change management procedure 
is the control element of the Configuration 
Management technique; it applies equally to 
all proposed changes to the system, the equip- 
ment, or the documentation and other support- 
ing materiel. The documentation describing 
baselines, the proposed changes to this docu- 
mentation, the status of approved changes, the 
implementation status of approved changes, 
change effectivity points, and other data per- 
tinent to the configuration of a system or equip- 
ment are reflected in the Configuration Status 
Records for purposes of project analysis and 
control. Figure 11-2 depicts the general rela- 
tionship of the three baselines, together with 
System, Development, and Production Descrip- 
tions and their associated documentation, as 
shown in relationship to the total life cycle 



of a particular system or equipment. The three 
baselines employed in Configuration Manage- 
ment are further defined as follows : 

(1) Definition Baseline. The baseline es- 
tablished prior to the initiation of 
the definition phase of development 
to which systems and equipment are 
controlled. 

(2) Development Baseline. The baseline 
established prior to the beginning of 
full-scale development, to which con- 
figuration end item design and fabri- 
cation are controlled. 

(3) Production Baseline. The baseline es- 
tablished prior to the start of produc- 
tion, to which configuration end item 
manufacture is controlled. This base- 
line establishes the foundation for con- 
trol during both the production and 
operational periods. 

c. Baselines as Progressive Developments. It 
is important to understand that although the 
three baselines can be identified separately, they 
are in reality progressive developments. For 
instance, the Development Baseline is the sum- 
mation of the Definition Baseline and all ap- 
proved and incorporated changes to it, plus the 
results of the definition phase of development. 
Similarly, the Production Baseline results from 
the Development Baseline, plus changes ap- 
proved and incorporated during development 
effort. 

11—14. Engineering Change Policy 

a. General. The introduction of Configura- 
tion Management has had a significant effect 
upon the prevalent attitude and policies con- 
cerning engineering change. Proposed engi- 
neering changes now receive a greater degree 
of scrutiny than they ever did before. In to- 
day's environment, technical feasibility alone 
does not constitute the sole justification for the 
approval and incorporation of engineering 
changes to hardware or software. Proposed 
changes must survive the supercritical and con- 
stant investigative probing of the Configuration 
Management Office or Function and ultimate 
approving authority in order to achieve accept- 
ance. This analysis of the proposed change con- 
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sists of an unrelenting application of trade-off 
considerations that must ultimately prove the 
worth of the change. These considerations are 
based on the sound and realistic criteria that 
the proposed change is necessary to correct de- 
sign deficiencies; to react to, and provide for, 
approved changes in operational characteris- 
tics ; to effect overall net savings ; to relieve pro- 
duction stoppages; or otherwise to offer a sig- 
nificant net benefit to the Government. 

b. Specific Policies. To enhance the effective- 
ness of the above policy still further, additional 
organizational and procedural policies have 
been concurrently established. The more sig- 
nificant of these are as follows: 

(1) Configuration Management responsi- 
bilities will be assigned to individuals 
insofar as practicable, or to Configu- 
ration Management Offices, to insure 
that Configuration Identification, Con- 
trol, and Status Reporting are ef- 
fectively integrated into a complete 
management program and are con- 
tinuously applied during all applicable 
life-cycle periods. In addition, re- 
quired documentation will be retained 
as permanent records throughout 
these periods. 

(2) Joint Configuration Management 
plans will be developed and docu- 
mented prior to the initiation of de- 
velopment and production programs 
that involve more than one Service or 
Command activity. 

(3) A single individual, rather than a 
group, will have final reponsibility for 
approving and releasing engineering 
changes. 

(4) Configuration Identification, Control, 
and Status Reporting will be applied 
to all new systems and equipment. 
However, the magnitude and complex- 
ity of the individual Configuration 
Management effort will be commensu- 
rate with the size, scope, period of 
life cycle, nature, and complexity of 
the system or equipment involved. 

(5) Configuration Management responsi- 
bilities for projectized systems or 



equipments will be immediately as- 
signed as operational functions of 
newly designated project managers. 

11-15. Configuration Management Proced- 
ures 

a. Necessity for Periodic Review. Because 
one of the basic objectives of Configuration 
Management is control, its procedures must in- 
corporate periodic checkpoints to insure that 
events and activities associated with materiel 
development are producing the desired results. 
Under Army Materiel Command Regulation 
11-26, Configuration Management procedures 
require two check or review points. These are 
the Configuration Audit Review and the First 
Article Configuration Review. In addition to 
these reviews, Army Regulation 705-5 imposes 
upon the materiel development process five ad- 
ditional in-process technical reviews, conducted 
at critical points of the development cycle, to 
evaluate the status of the project, accomplish 
effective coordination, facilitate proper and 
timely decisions bearing on the future course 
of the project, and assure the materiel's ulti- 
mate acceptability for use by the Army. 

b. Timing of Reviews. 

(1) General. Figure 11-3 gives a general 
picture of the approximate timing of 
these review points during the mate- 
riel development life cycle. However, 
a further explanation of Configura- 
tion Management review require- 
ments, their relationship to the in- 
process technical reviews, and their 
place in the normal order of develop- 
ment is necessary. 

(2) Technical Characteristics Review. 
This review is held upon receipt by 
the developing agency of the Qualita- 
tive Materiel Requirement or Small 
Development Requirement and prior 
to finalizing the technical character- 
istics. The primary purpose of this 
review is to insure that the developer 
understands the requirement and has 
adequately and properly stated it in 
terms of technical characteristics. 
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(3) Engineering Concept Review. This 
review is held upon completion of the 
engineering concept to insure that the 
contractor or in-house facility is not 
embarking upon a program that is 
beyond the state of the art, or one 
that contains an inordinate number of 
high-risk areas. It also assures that 
all feasible engineering approaches 
are being utilized. 

(4) Design Characteristics Review. This 
review is held upon completion of the 
determination of the design character- 
istics, and prior to release of the de- 
sign for development. At this point, 
appropriate consideration must be 
given to updating the Qualitative Ma- 
teriel Requirement, if necessary, to 
insure that the developed hardware 
will satisfy the stated and approved 
requirements. 

(5) Configuration Audit Review. This re- 
view, a Configuration Management re- 
quirement, is a technical audit accom- 
plished by, or under the direction of, 
the Command Activity Configuration 
Management Office or Function for 
comparing prototype hardware with 
the technical documentation (specifi- 
cations and/or drawings) to be used 
in describing the Production Base- 
line. When prototype hardware is not 
available, a Command activity engi- 
neering review of the supporting doc- 
umentation will be substituted for 
the Configuration Audit Review. The 
technical documentation used for the 
Configuration Audit Review, plus any 
changes to it that result from tests 
or changes in requirements, will be- 
come part of the technical data pack- 
age describing the Production Base- 
line. 

(6) Prototype Systems Review. This re- 



view is held after delivery of proto- 
type development hardware. 

(7) Service Test Review. This review is 
held after completion of the Service 
Test or combined Service Test/Engi- 
neering Test to insure that all aspects 
of the test program, both completed 
and to be conducted, thoroughly meas- 
ure the ability of the materiel to meet 
the Qualitative Materiel Requirement. 

(8) First Article Configuration Reviexo. 
This review, which is also a Configu- 
ration Management requirement, is 
a technical inspection that compares 
the resulting hardware with the doc- 
umentation that describes the Pro- 
duction Baseline. The First Article 
Configuration Review is accomplished 
on, or during the assembly of, a pre- 
production model, when available, or 
the first production article. The First 
Article Configuration Review will be 
used to verify the reliability, validity, 
and completeness of the Production 
Baseline documentation. The techni- 
cal documentation of the Production 
Baseline for the item preproduction 
model, or first production article, is 
compared directly with the as-manu- 
factured configuration of the same 
unit, identified by part numbers and 
serial numbers appearing on the 
manufactured parts and assemblies 
and in manufacturing records. 

c. Additional Reviews. The seven reviews 
enumerated here do not represent an inflexible 
approach to materiel development status re- 
view. Additional reviews can be imposed upon 
a given program by any of the participating 
agencies, when, in their opinion, the complex 
nature or circumstances characteristic of the 
particular system warrant these extra controls 
and surveillance. 
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Section IV. DOCUMENT CONTROL 



11-16. Scope 

a. The word "document," as applied to the 
materiel development process, has far-reaching 
implications. Included under this category 
are — 

(1) Drawings and specifications. 

(2) Operational instructions. 

(3) Maintenance directives, procedures, 
standards, wear tolerances, lubrication 
orders, and so on. 

(4) Technical handbooks and bulletins. 

(5) Technical reports, graphics, errata 
pages, and similar items. 

(6) Magnetic tapes, program tapes, 
punched cards, aperture cards, micro- 
films, documentary films, and so on. 

b. It is clear that any record of data or a 
concept, in any form from which information 
can be derived, constitutes a document. For the 
Army as a whole, document control is big busi- 
ness. Imposing limits on documents involved 
in the materiel development process does little 
to simplify the problem. Generally, Army mate- 
riel can neither function in accordance with its 
intended use nor be efficiently deployed and 
maintained in the field without the imparting 
of extensive instructions to the user and sup- 
porting elements. It is imperative, therefore, 
that necessary documentation be provided to 
users, and that it be kept current. 

11-17. Technical Data 

a. The introduction of the Army Configura- 
tion Management concept to the materiel devel- 
opment process does not affect hardware alone 
— document control over technical data is also 
a major benefit. The Baseline concept and Con- 
figuration Control activity contribute signifi- 
cantly to the improvement and efficiency of doc- 
ument control over technical data. 

b. It will be recalled from paragraphs 11-9 
through 11-15 on Configuration Management 
that all proposed engineering changes must be 
reviewed for accuracy and completeness prior 
to approval, and its impact on documentation 



determined. The Engineering Change Proposal 
utilized to recommend the proposed change has 
specific sections identifying the document inter- 
face, as well as the necessity for and extent of 
the required document change. This section of 
the Engineering Change Proposal, therefore, 
plays the key role in the actual implementation 
of document control over technical data. 

11—18. Procurement Packages 

The complexity of document control and the 
associated procedures for implementing it bear 
a direct relationship to the phase of the system/ 
equipment life cycle. As we proceed from de- 
velopment into production, the complexity of 
document control increases almost geometri- 
cally. This is due to the frequent complexity 
of the procurement package, which consists of 
all technical data and/or documentation neces- 
sary to effect acquisition of the required serv- 
ices or hardware for the Army, in accordance 
with the currently applicable Armed Services 
Procurement Regulation and Army Regula- 
tions. Whenever possible, the Army strives to 
achieve effective competition in procurement. 
Therefore, the content and quality of the pro- 
curement package bear a direct relationship to 
this objective. However, the size and complex- 
ity of the procurement package is not constant 
— it is a function of the complexity of the serv- 
ice or hardware being acquired. Procurement 
packages, therefore, represent a broad spec- 
trum of size and detail. One procurement pack- 
age may consist of a single sheet of paper, con- 
taining only a few universally accepted words 
that clearly define the object of the intended 
procurement to all who review it. Another may 
be of tremendous proportions and may require 
detailed analysis by hundreds of technicians, 
engineers, and management personnel over an 
extended period of time. Naturally, the pro- 
curement packages cited represent extreme 
ends of the spectrum. In fact, all conceivable 
variations between the two extremes are ex- 
perienced and actually employed on a day-to- 
day basis. 
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Section V. LINE-OF-BALANCE SYSTEM 



11-19. Description 

a. Once an item of materiel has entered the 
procurement and production phase, a number 
of reporting techniques can be used to control 
progress. Generally speaking, PERT, which is 



best applied to "one-time-through" (nonrepeti- 
tive) activities, is not used for the detailed con- 
trol of repetitive production work. A commonly 
used system for controlling production prog- 
ress is the Line-of-Balance system, first intro- 
duced in World War II. 



Schedule Objective Plan and Lead-Time Chart 




Circled numbers represent Repetitive Event Numbers. 
Events may include delivery of a component, assembly 
of a subsystem, fabrication of a part, assembly of 
the finished item, and the like. 



Figure il-i. Schedule Objective Plan and Lead-Time Chart. 
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b. Line of Balance is a control system that 
essentially involves schedule and hardware 
quantity factors, although cost has also been 
applied to it. It is most often used in programs 
that involve a medium range of production 
volume such as tanks, airplanes, and radars 
that are not being made on a continuous, as- 
sembly-line basis. 

11-20. Line-of-Balance Graphic Display 

a. The Line-of-Balance technique provides a 
display showing the status of repetitive activ- 



ities, such as the fabrication, delivery, and as- 
sembly of parts, at a given time. It requires the 
development of a Schedule Objective Plan and 
a Lead-Time Chart (fig. 11-4). The Lead-Time 
Chart portrays the sequence and elapsed time 
for the activities in the program, drawn to a 
time scale. The Schedule Objective Plan shows 
the planned status of each of these activities 
at successive intervals. The Line of Balance 
for a given date can be determined by putting 
the Schedule Objective Plan and the Lead-Time 
Chart on the same horizontal time scale, and 



Line-of-Balance Chart with 
Production Status Information 




Repetitive Event Nr. 

Solid vertical lines represent actual status for each event 
(e.g., number of components on hand). Horizontal, "stepped" 
lines represent requirement for each event--the "line of 
balance"--in order to meet the schedule objective. 



Figure 11-5. Line-of-Balance Chart with. Production Status Information. 
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then reversing the Lead-Time Chart (right to 
left, instead of the conventional left to right 
time scale). Next, a vertical line is projected 
from the repetitive event to its intersection 
with the schedule objective. This intersection is 
then projected horizontally to a Line-of -Balance 
Chart that portrays the minimum inventory to 
meet the schedule objective as of a particular 
date. The Line-of-Balance requirements can be 
predicted for any future date by lining up the 
final event of the reversed Lead-Time Chart 
with the required date on the Schedule Objec- 
tive Plan, and going through the procedure de- 
scribed above. 



b. To use this technique as a control device, 
actual assembly or component inventory on 
the date in question can be portrayed on the 
Ldne-of-Balance Chart. The maximum amount 
by which the actual inventory differs from the 
required inventory at any repetitive event num- 
ber is the amount of end-item shortage that will 
occur, as shown in figure 11-5. To correct the 
future end-item shortage (based upon today's 
component inventory shortage), corrective ac- 
tion will be required. If such a shortage exists, 
resources should be added to the production of 
the low-inventory part or component to make 
up the deficit. Resources may be diverted from 
production of parts or components with excess 
inventory. 



Section VI. REPORTING SYSTEMS 



11-21. General 

a. Large organizations engaged in tasks and 
missions that are both complex and of signifi- 
cant proportion are confronted with challeng- 
ing problems of communication and control. 
Certainly the Army and its materiel develop- 
ment process fall into this category. Therefore, 
the reporting systems employed by the Army 
are of paramount importance to the communi- 
cations and controls necessary to support an 
efficient and responsive materiel development 
effort. 

b. In general, materiel development process 
reporting falls into two basic categories — recur- 
ring and nonrecurring (or exception) report- 
ing. Because nonrecurring or exception report- 
ing is employed in "unforeseen" circumstances, 
this treatment of reporting will primarily cover 
the recurring reports associated with the mate- 
riel development process. However, mention 
will be made of examples of exception reporting 
and the circumstances that may prompt their 
use. 

11—22. Recurring Reports 

a. Verbal. Recurring reports can be either 
verbal or documented, with the second -defi- 
nitely outnumbering the first. Normally, the 
recurring verbal report is encountered in the 



case of high-priority, projectized systems or 
equipments. Examples are the regularly sched- 
uled briefings of project status to high-level 
Army and Department of Defense manage- 
ment. 

b. Examples of Major Documented Reports. 
(1) Technical Development Plans. [Re- 
ports Control Symbol CSCRD-2KR)]. 
The Technical Development Plan is 
prepared by the responsible Army de- 
veloping agency for each project or 
major task that requires such a plan 
as a result of specific designation by 
the Chief of Research and Develop- 
ment. The Chief of Research and De- 
velopment also designates the initial 
dates for the submission of the Tech- 
nical Development Plan for major de- 
velopment projects and tasks. After 
the appropriate developing agency 
prepares and submits the initial Tech- 
nical Development Plan, any signifi- 
cant change to the Plan must be made 
within 30 days after the necessity for 
the change has become apparent. 
Whether the Technical Development 
Plan for any given project or task 
must be updated or not, all existing 
Technical Development Plans will be 
reviewed annually between 1 January 
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and 1 March to insure that the most 
accurate and current information is 
available to the Director of Defense 
Research and Engineering during his 
review of apportionment requests. 
Technical Development Plan updating 
is determined by and scaled to indi- 
vidual circumstances, and can be ac- 
complished by simple errata sheets or 
completely revised Plans — the method 
used is left to the discretion of the 
reporting agency. Revisions necessi- 
tated by annual reviews are for- 
warded to the Chief of Research arid 
Development, the Director of Defense 
Research and Engineering, and other 
interested agencies on or before 1 
April. If an active project or task is 
terminated, a supplement to the Tech- 
nical Development Plan must be ac- 
complished within 30 days of the ter- 
mination action. This termination 
supplement includes the reason for 
termination and a report of results 
obtained up to the point of termina- 
tion. To facilitate easy access to the 
information contained in the Techni- 
cal Development Plan, it is arranged 
in four sections — 

(a) Section I — Narrative Summary. 
This section includes the statement 
of the requirement (including jus- 
tification of the need), scope, and 
objective of the project; planned 
scientific or engineering approach; 
description of performance charac- 
teristics; operational concept, ad- 
vantages and disadvantages of the 
new item, and whether or not it 
replaces an existing item; funding 
requirements ; brief development 
plan; estimates for completion of 
major phases; Coordinated Test 
Plan; identification of directing 
agency and prime contractor; and 
joint programing aspects (partici- 
pating agencies in Navy, Air Force, 



Marines, National Aeronautics and 
Space Administration, and so on). 

(b) Section II — Detailed Development 
Plan. This section includes sketches, 
diagrams, photographs, tables, lists, 
and narrative explanation that 
clearly describe the details of the 
end item and its components; per- 
formance characteristics ; planned 
schedule of development and prog- 
ress to date; schedule of appropri- 
ate milestones ; list of project tasks ; 
existing facilities ; and construction 
requirements. 

(c) Section III — Reliability and Main- 
tainability Plan. This section in- 
cludes coverage of such areas as 
determination or prediction of the 
materiel operational and test envi- 
ronmental conditions; statement of 
the system reliability, requirements 
and goals; reliability activities for 
evaluation, analysis, and product 
improvement; mean downtime al- 
lowable; minimum allowable time 
between scheduled maintenance 
functions; categories of mainte- 
nance or maintenance concept to 
be used and specific maintenance 
responsibilities for each ; and main- 
tenance personnel (numbers and 
skills) and training allocated for 
support of materiel. 

(d) Section IV — Detailed Development 
Funding Plan. This section includes 
information on such items as break- 
out of funding data by appropria- 
tion source; actual obligations for 
prior years; initial program and 
planned and actual obligations for 
current fiscal year; and estimated 
funds by fiscal year necessary to 
complete the development project. 

(2) Research, Development, Test, and 
Evaluation Phase Scheduling Report 
[Reports Control Symbol AMCRD 
104]. The contents of this report 
constitute the basis for the Army Ma- 
teriel Command's input to the Army 
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Research, Development, Test, and 
Evaluation Progress Report. It is the 
uniform method for reporting actual, 
as compared to scheduled, Research, 
Development, Test and Evaluation 
project progress, and it reflects the 
reasons for any experienced or antici- 
pated alteration in established sched- 
ules. Projects to be covered by this 
report are included in the Exploratory 
Development, Advanced Development, 
and Operational Systems Development 
categories, and cover work being con- 
ducted that will result in an end item. 
Excluded are Research, Management 
Support, and those Exploratory De- 
velopment projects not intended to 
result in end items. The Army Mate- 
riel Command Research, Development, 
Test and Evaluation Phase Scheduling 
Report is prepared by the responsible 
developing agency and/or project 
manager as of the end of each quarter. 
It is then submitted to the Command- 
ing General, Army Materiel Com- 
mand, by the fifth workday of the 
month following the end of the report 
period. When a phase is not completed 
on schedule, either a revised phase or 
the same phase (depending upon the 
impact) will be rescheduled for later 
completion. When a forecast for a fu- 
ture quarter is revised because of 
schedule acceleration or slippage, the 
affected phase will be rescheduled for 
completion at an earlier or later per- 
iod, whichever is applicable. To per- 
mit meaningful analysis of future per- 
formance against the revised schedule, 
the report will contain a completely 
revised schedule covering all phases 
to the completion of the project. The 
Enginering and System Test phases 
are reported by the developing agen- 
cy. The schedules for these phases are 
developed in conjunction with the 
Army Test and Evaluation Command. 
(3) Research, Development, Test, and 
Evaluation Progress Report [Reports 
Control Symbol CSCRD-8(R3)] (DA 



Form 1774-R). This report, prepared 
by developing agencies at the end of 
each fiscal quarter, is submitted to the 
Chief of Research and Development 
and other Department of the Army 
Staff agencies by the fifteenth work- 
ing day after the close of the quarter. 
The report is designed to impart prog- 
ress information on developmental end 
items scheduled for phase completion 
in accordance with existing approved 
schedules. It will indicate all changes 
made during the reported quarter in 
the phase schedules and In-Process Re- 
view schedules of items under devel- 
opment. When a phase or In-Process 
Review is not completed on schedule, 
a complete revised phase or In-Process 
Review schedule will be submitted, to- 
gether with an explanation of the 
reason for the schedule change. 

(4) Research and Technology Resume [Re- 
ports Control Symbol CSCRD-103]. 
The Research and Technology Resu- 
me (DD Form 1498) is a very impor- 
tant input to the Army materiel de- 
velopment reporting system. At the 
project or task level, DD Form 1498 
is used to report on projects and ma- 
jor tasks not covered by Technical 
Development Plans, or other specified 
exemptions. A DD Form 1498A is 
used to report technical and manage- 
ment data on scientific and technical 
work in the categories of Research 
and Exploratory Development at the 
work unit level. The detailed require- 
ments for submission of DD Form 
1498 are set forth in AR 705-27. DD 
Form 1498 is the basis for the prep- 
aration of the punched cards (or, 
under special conditions, magnetic 
tape) that become a part of a mech- 
anized reporting system, in accord- 
ance with AR 70-9. 

(5) Project Management Reporting. Cer- 
tain reporting requirements are 
uniquely associated with materiel de- 
velopment under project management. 
Much information is furnished to top 
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level Army management concerning 
projects currently active within a ma- 
jor developing agency such as the 
Army Materiel Command. The intent 
of the Army Materiel Command 
project-reporting requirements, as de- 
scribed in Army Materiel Command 
Regulation 11-16, is not to duplicate, 
but rather to combine higher author- 
ity reporting requirements with the 
information and data required for 
adequate management within the 
Command. Progress reporting in sup- 
port of project management is the 
means by which the Commanding 
General, Army Materiel Command, is 
periodically informed of individual 
project status. This reporting is essen- 
tial to facilitate intelligent and re- 
sponsive decisions and knowledgeable 
assessment of project status. The re- 
porting system used is more than just 
a means of acquiring information. It 
is based upon a uniform methodology 
calculated to provide for retrieval and 
progressive summarization at each 
level of control. The entire progress 
reporting structure begins at the 
plant, laboratory, or arsenal level, and 
is progressively summarized for each 
level of management up to the Com- 
manding General. This uniform re- 
porting system for analyzing perform- 
ance against time, cost, and technical 
performance objectives for all phases 
of the project life cycle goes even 
beyond the materiel development 
phase. This system includes four basic 
types of reports — 

(a) Redline Reports are submitted on 
an emergency or crisis basis, and 
generally solicit the personal inter- 
vention or assistance of the Com- 
manding General, Army Materiel 
Command. This is a basic example 
of an exception report on an "as 
occurs" basis. 

(b) Weekly Significant Action Reports 
provide a means by which the Com- 



manding General, Army Materiel 
Command, may be apprised of cur- 
rent significant events and/or by 
which he may be forewarned of any 
situation that may become trouble- 
some to the success of the project 
or the performance of the weapon 
or equipment system. 

(c) Monthly Highlight and Progress 
Reports are periodic reports de- 
signed to provide project informa- 
tion relative to significant events 
scheduled for completion during the 
succeeding 90 days, identification 
of decisions required of higher au- 
thority, slippages occurring during 
the report month, corrective actions 
taken, problems requiring Office of 
the Secretary of Defense action, 
and changes in estimated funding 
requirements. 

(d) Quarterly Project Master Plan Re- 
ports. During the very early stages 
of any project, a Project Master 
Plan is prepared. Such plans are 
required for systems /equipments 
selected for project management. 
The Project Master Plan must be 
completed no later than 3 months 
after a project is designated for spe- 
cial management within the Army 
Materiel Command. Although the 
content of the Plan will be governed, 
to a great extent, by the phase of the 
project's development when it is 
designated for special management 
handling, a complete system or 
equipment package will consist of 
time, cost, and technical perform- 
ance information. The Quarterly 
Progress Report provides Army 
Materiel Command top management 
data that are assessed against the 
currently approved plans — it up- 
dates the Project Master Plan re- 
lating to those elements of the 
program which have progressed or 
changed during the quarterly re- 
porting period. 
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11-23. Other Forms of Reporting 

<*■• Reporting inputs to the materiel develop- 
ment process may originate from many sources. 
For example, research and development sym- 
posia, conferences, and technical meetings may 
be conducted under the sponsorship of the 
Army, contractors, associations, societies, or 
other institutions. No matter who the sponsor 
is, these forms of reporting can, and often do, 
make significant contributions to the materiel 
development process through the verbal ex- 
change of ideas and data, or through reports 
on the proceedings of such sessions. 

b. In addition to meetings, other forms of 
reporting include the Mutual Weapons Devel- 
opment Data Exchange Program and Defense 
Development Exchange Program. Under the 
first of these programs, participating countries 
exchange with the United States technical and 
scientific information of mutual interest. The 
second program is similar to the first, but is 
limited to scientific and technical information 
exchanges between the United States and coun- 
tries of the Far East. 



c. The Army's Research, Development, Test, 
and Evaluation Information System and the 
Scientific and Technical Information Program 
are both designed to eliminate duplication, im- 
prove management, keep scientists, engineers, 
and managers informed, and, by these means, 
reduce research, development, test and evalu- 
ation lead time. Under the staff direction of the 
Chief of Research and Development, they make 
a significant contribution to the efficient and 
responsive reporting of the materiel develop- 
ment process. 

d. One of the important feedback reports to 
production and development personnel regard- 
ing problem trends and maintenance costs is 
the reporting of field problems on Army mate- 
riel under the Army Equipment Reporting 
Syetem (TM 38-750) and ammunition malfunc- 
tion reporting (AR 700-1300-8). These re- 
ports provide indicators on materiel deficiencies 
that may require redesign or further develop- 
ment. 
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CHAPTER 12 
MATERIEL TESTING 



Section I. THE ROLE OF TESTING IN MATERIAL DEVELOPMENT 



12-1. Scope and Objectives of Materiel 
Testing 

a. Virtually all military materiel, particu- 
larly any to be used by combat elements of the 
armed forces, is subject to some test and evalu- 
ation process. The primary objectives of this 
effort are to insure that the materiel meets the 
approved statement of need and that safety re- 
quirements are met. The item or system is 
tested under specified conditions to determine 
to what degree the item or system and its associ- 
ated tools and test equipment perform the pre- 
mission. 

b. Army materiel testing also provides a 
factual basis for the continuation of equipment 
improvement, verification of reliability and 
maintainability, assessment of product quality, 
and the identification of maintenance and sup- 
ply requirements. Consequently, tests are con- 
ducted throughout the production and oper- 
ational phases of the materiel life cycle. To 
meet all the needs that arise during this cycle, 
it is necessary to have accurate, purposeful, and 
flexible test planning that involves the minimum 
lead time and minimum duplication of tests, 
facilities, and personnel. 

12—2. General Materiel Testing Policies 

a. Accomplishing Test Programing and Plan- 
ning. Test programing and planning are accom- 
plished by the major developing agencies on 
either an item-by-item or a system basis. Tests 
are programed, planned, and conducted in such 
a manner as to avoid delays caused by improper 
application of administrative and operational 
procedures. 



b. Timing. Testing begins as early as prac- 
ticable. Tests must be conducted in the mini- 
mum time required to determine the suitability 
of the item being tested. A test lead-time goal 
of 1 year or less, within the overall Army lead- 
time goal of 4 years from project initiation to 
first production roll-off, has been established. 
Test programing, component development, and 
concurrent development of special tools and 
test equipment are significant ways to reduce 
the lead time of development and testing. As 
such, they must receive adequate funding sup- 
port. 

c- Testing Assignments. Appropriate com- 
manders review and analyze their testing 
responsibilities, and then designate an iden- 
tifiable organizational element within their 
headquarters with overall responsibility for the 
coordination and supervision of testing. Neces- 
sary coordination among the heads of the major 
developing agencies and action by commanders 
within these agencies must be accomplished 
in such a way as to insure that duplication of 
testing effort, facilities, or programs does not 
occur. The testing facilities available to major 
developing agencies are used as appropriate to 
support Army-wide requirements, including 
field experimentation required in research, de- 
velopment, and production test programs. When 
practical, use is made of tests performed by 
other services and Government agencies. 

d. Exceptions to Required Testing. Under 
emergency or other unusual conditions, and 
only with the approval of Headquarters, De- 
partment of the Army, certain development 
tests may be eliminated in order to reduce test- 
ing lead time, as follows : 
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(1) Integrated Engineering /Service Tests. 
Evaluation would be based wholly on 
the Engineer Design Test. 

(2) Engineering Tests. The Engineer De- 
sign Test would be used for technical 
evaluation. 

(3) Service Tests. A limited Engineering 
Test would be conducted instead to 
verify safety and determine gross 
deficiencies. 

e. Expedited Development Projects. During 
expedited development projects, such as those 
for certain guided missiles and special weapons, 
type classification for limited production oc- 
curs prior to the Engineering and Service Tests. 
In such cases, these tests are conducted with 
limited production models rather than with de- 
velopmental models. Quantities required for 
Engineering and Service Tests will be included 
in the proposed limited production quantity. 



Type classification as limited production with- 
out completion of Engineering and Service 
Tests will be considered as an exception to 
normal development procedure. 

/. Test Coordination with Other Commands. 
Test plans prepared for Engineering, Service, 
Check, and Confirmatory Tests are coordinated 
by the major developing agencies with the 
Commanding General, United States Army 
Combat Developments Command, who is also 
given an opportunity to comment on the re- 
sults of these tests. Test plans for Confirma- 
tory Tests are coordinated by the major devel- 
oping agencies with the Commanding General, 
United States Continental Army Command, and 
with oversea commands as appropriate. Plans 
and reports of tests of air defense materiel de- 
veloped for the Continental United States air 
defense are coordinated by the major develop- 
ing agency with the Commanding General, 
United States Army Air Defense Command. 



Section II. TYPES OF MATERIEL TESTS 



12-3. Introduction 

a. Common Characteristics. Materiel tests 
serve a variety of purposes, and are performed 
by many organizations. Consequently, it is 
necessary to have an overall view of the types 
of tests that are likely to be used in connection 
with materiel development. All of these ma- 
teriel tests have two general characteristics. 
First of all, they follow a chronological pattern. 
This does not necessarily mean that the tests are 
conducted sequentially but, rather, that there 
is a progressive approach. The type of data 
sought ranges from the highly technical and 
quantitative to operational and qualitative 
The second general characteristic is that the 
tests are associated with specific types of or- 
ganizations. Thus, they range from very tech- 
nical — conducted by contractors or Government 
laboratories and engineering agencies — to those 
intended to produce an operational, qualitative 
assessment. The latter, including Service and 
Troop Tests, normally are conducted by using 
Army troop unit personnel. 



b- Types of Tests. The types of tests used 
by various Army organizations are described 
in paragraph 12-4 under headings that indicate 
the general nature and purpose of each test. The 
general chronological arrangement of some of 
the more significant tests is illustrated in figure 
12-1. This figure also portrays the relationship 
of certain key development events to the test 
cycle. 

T2-4. Materiel Test Descriptions 

a. Research Tests. 

(1) Research Test. These tests are con- 
ducted during the research phase in 
order to confirm concepts and to fur- 
ther research projects or tasks. 

(2) Feasibility Test. These tests deter- 
mine, through a process of technical 
examination and study, the possibility 
of attaining end-item materiel devel- 
opment. The Feasibility Test consists 
of two parts : a very long-range 
state-of-the-art study wherein the 
probability of attaining general tech- 
nological goals is determined, and a 
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detailed feasibility study of a desired 
end item after military characteris- 
tics are known. 

b. Development Tests 

(1) Engineer Design Test. This test is 
conducted by or under the control of 
the design agency. Its objective is to 
determine the inherent structural, 
electrical, or other physical and chem- 
ical properties of construction mate- 
rials, or of a component, subassembly, 
prototype assembly, item, or system, 
including the effect of environmental 
stresses on these properties. The test 
is characterized by controlled condi- 
tions and the elimination of errors in 
human judgment as far as possible, 
through the utilization of laboratory 
equipment, modern statistical method- 
ology, and personnel trained in engi- 
neering or scientific fields. The test 
is used to collect design data, confirm 
preliminary concepts and calculations, 
and determine the compatibility of 
components. In the case of a highly 
complex system consisting of a num- 
ber of major integrated components 
(for example, a guided missile sys- 
tem), the Engineer Design Test may 
be expanded to include a complete 
system demonstration. Here, follow- 
ing completion of subsystem testing, 
the design agency demonstrates the 
engineering feasibility of complete 
system operations. 

(2) Research and Development Acceptance 
Test. This test is conducted by the de- 
veloping agency on an item or system 
designed and developed by a contrac- 
tor. Its purpose is to insure that the 
specifications of the development con- 
tract have been fulfilled. Acceptance 
of the item or system for engineering 
testing is contingent on its passing 
the Research and Development Accept- 
ance Test. 

(3) Engineering Test. This test is con- 
ducted during Engineering/Oper- 



ational Systems Development by or 
under the supervision of a separate 
test agency that is not a part of the 
developing installation or activity 
concerned. Using an engineering ap- 
proach, the test seeks to determine 
the technical performance and safety 
characteristics of an item or system 
and its associated tools and test 
equipment as described in the Qualita- 
tive Materiel Requirement, its tech- 
nical characteristics, and other char- 
acteristics indicated by the particular 
design. It includes the measurement of 
the inherent structural, electrical, or 
other physical and chemical proper- 
ties, and may utilize data previously 
generated in Engineer Design Tests. 
The Test is characterized by controlled 
conditions and the elimination of 
human errors in judgment, as far as 
possible, through the utilization of 
environmental chambers ; physical 
measurement techniques ; controlled 
laboratory, shop, and field trials; 
statistical methodology; and the use 
of personnel trained in the engi- 
neering or scientific fields. The Engi- 
neering Test provides data for use in 
further development. It also aids in 
determining the technical and main- 
tenance suitability of the item or sys- 
tem for Service Test. 

(4) Service Test. This test is conducted 
under simulated or actual field condi- 
tions. Its objective is to determine the 
performance of the equipment and its 
logistic acceptability to include main- 
tainability and reliability; attainment 
of the technical characteristics pre- 
scribed by the Qualitative Materiel 
Requirements or Small Development 
Requirements, including evaluation as 
to safety, if appropriate ; requirement 
for additional design changes to the 
equipment ; evaluation of the draft 
technical manuals, repair parts and 
special tool lists, lubrication orders, 
maintenance allocation chart, tools, 
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test and support equipment (organiza- 
tion through General Support Mainte- 
nance levels) ; recommended changes 
in training and doctrine; military per- 
sonnel and skill requirements; and 
durability of equipment under test. 
The test uses military personnel rep- 
resentative of type that will operate 
and maintain the equipment in the 
field. The Service Test also provides 
a basis for recommendation or defer- 
ment of type classification action. 

(5) Integrated Engineering /Service Test. 
An integrated test is one in which 
Engineering and Service Tests are 
integrated to an optimum degree, 
normally at one location. An inte- 
grated test may be characterized by 
complete integration throughout the 
test, or by partial integration involv- 
ing only certain phases. In some cases, 
an integrated test may be expanded to 
include an Engineer Design Test. 

(6) Subtests. Within major tests there 
are a number of subtests, including 
air-portability and air-droppability, 
endurance and reliability, human fac- 
tors analysis, vulnerability, and en- 
vironmental and special tests. 

c. Special Materiel Tests. 

(1) Check Test. A Check Test is a retest 
performed on a Service Test model of 
selected items to determine whether 
major deficiencies revealed in the 
Service Test have been corrected. 
These deficiencies had previously made 
the item unsuitable for type classi- 
fication. 

(2) Confirmatory Test. A confirmatory 
test is conducted for one of two objec- 
tives: type I, to determine on early 
production models the suitability of 
modifications found to be necessary 
but not accomplished on the develop- 
ment item; and, type II, to preclude 
time consuming retrofit programs on 
selected items of recently standard- 
ized equipment by intensive testing in 



the field, using TOE-type units. When 
a confirmatory test has been deter- 
mined to be necessary, Headquarters, 
Department of the Army, will indicate 
the appropriate test objective. 

(3) Troop Test. A Troop Test is a test 
conducted in the field (using Table of 
Organization and Equipment units) 
for the purpose of evaluating opera- 
tional or organizational concepts, doc- 
trine, techniques, or procedures to 
gain further information on materiel. 
These tests are usually conducted in 
conjunction with tactical field exer- 
cises in order to examine the effec- 
tiveness of the unit in operation with, 
and in relation to, other organizations. 

(4) Environmental Test. Environmental 
Tests are conducted to determine 
whether an item performs effectively 
in the environment of its intended use. 
Environmental Tests form an integ- 
ral part of testing in all phases — 
Engineer Design Tests, Engineering 
Tests, Service Tests, and Troop Tests. 
Testing in simulated climatic extremes 
is ordinarily used to the maximum 
extent in the Engineer Design and 
Engineering Test phases. Testing in 
extreme natural climatic environ- 
ments is used to substantiate or sup- 
plement data obtained from simulated 
tests. Testing in natural environ- 
ments will, as a rule, be Engineer/ 
Service Tests. Since testing in natural 
locations of extreme climate is costly 
in terms of manpower, money, mate- 
riel, and time, each item's require- 
ments for testing in natural environ- 
ments must be carefully determined 
before submitting the item for such 
testing. Such predetermination of 
necessary testing in natural environ- 
ments is vitally important and should 
not be omitted in test design. 

(5) Special Test Programs of Army Air- 
craft and Allied Equipment. These 
programs comprise the following 
tests : 
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— Phase A. Contractor's flight 
tests. Tests conducted by the con- 
tractor to demonstrate that the air- 
crafts is safe for further testing and 
that the components essential for 
flight are satisfactory. 

— Phase B. Contractor's compliance 
flight tests. Tests to insure that the 
contractor has complied with all speci- 
fications contained in the contract. 

— Phase C. Design refinement tests. 
Tests conducted both prior to and af- 
ter delivery of production aircraft in 
order to determine the suitability of 
modifications design to correct defi- 
ciencies revealed during other tests, 
and to expedite product improvement. 

— Phase D. Airworthiness and per- 
formance tests. Tests conducted to 
obtain and compile detailed informa- 
tion on stability, control, performance, 
and handling characteristics for in- 
clusion in technical manuals and other 
publications on in-service aircraft. 

— Phase E- Service tests. Tests con- 
ducted under simulated or actual op- 
erational conditions to determine to 
what degree the item meets the mili- 
tary requirements stated in the Quali- 
tative Materiel Requirement. 

— Phase F. Logistical evaluation 
tests. Tests conducted to determine 
and develop component service life 
and inspection cycles; to advance air- 
craft serviceability through improve- 
ments in technical publications, pro- 
cedures, development of quick change 
kits and modifications; to determine 
manpower, tool, equipment, and skill 
requirements; to verify the adequacy 
of special and common tools and 
equipment; to confirm levels of main- 
tenance and the training requirements 
therefor; to develop repair parts con- 
sumption data for use during provi- 
visioning and supply control, verifica- 
tion of source coding, and refinement 
of supply authorization documents; 
and to develop maintenance and oper- 
ating cost data. 



(6) Test and Evaluation of Foreign Ma- 
teriel. Tests of foreign materiel are 
performed for a number of reasons. 
Such tests provide objective apprais- 
als of foreign technology and military 
capabilities; aid in the determination 
of United States countermeasures re- 
quirements; and determine whether 
foreign items are suitable for Army 
use or for further consideration for 
Army use. These tests also help to 
reduce lead time in the development 
of materiel for Army use. They are 
often performed as part of interna- 
tional cooperative military programs. 

(7) Tests for Manufacturers, Contractors, 
and individuals. Tests of materiel or 
equipment for defense contractors or 
private industry may be performed 
only when they are clearly in the 
interest of national defense. Such 
tests must be approved by the Com- 
manding General of an Army Materiel 
Command major subordinate com- 
mand and performed under directions 
issued by Headquarters, Army Mate- 
riel Command. Tests for foreign 
private industry may be performed 
only when approved by Headquarters, 
Army Materiel Command. 

(8) Tests on Materiel Developed for Other 
Users. Materiel being developed for 
other services or Government agencies 
will be subjected to Engineering Tests 
to insure that design requirements 
have been met, unless the requirement 
is specifically waived by the sponsor- 
ing agency. Service Tests, if per- 
formed, are the responsibility of the 
sponsoring Government service or 
agency concerned, but may be accom- 
plished or participated in by the Army 
Materiel Command, as requested. 

'. Production Tests 

(1) Preproduction Test. A Preproduction 
Test is a type of engineering test, con- 
ducted by or under the supervision of 
the responsible procuring agency in 
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coordination with the developing 
agency. Using a preproduction model 
procured in accordance with the sup- 
ply procurement specifications and 
drawings (and by means of the same 
methods, materials, and equipment 
that will be used during regular pro- 
duction), the test seeks to verify pro- 
duction drawings, processes and ma- 
terials. 

(2) Initial Production Test. Conducted by 
or under the supervision of the re- 
sponsible procuring agency in coordi- 
nation with the developing agency, 
this test is made on an early item or 
system from the first production run. 
Its purpose is to verify the adequacy 
and quality of the materiel when man- 
ufactured according to the production 
drawings and the mass production 
process. 

(3) Production Acceptance Test. An Ac- 
ceptance Test is a test of individual 
products or lots of materiel items that 
have been submitted for acceptance. 
Its objective is to determine conform- 
ance of the products or lots with 
requirements, prior to acceptance. 

(4) Production Comparison Test. A Com- 
parison Test is a test of random sam- 
ples of production line items, con- 
ducted as a quality assurance measure. 
Its purpose is to detect any design, 
manufacturing, or inspection deficien- 



cies that may reduce the effective oper- 
ation of the items by the using agency. 

e. Postproduction Tests 

(1) Product Improvement Test. This test 
is conducted on standard items that 
have been modified to correct deficien- 
cies discovered during use, to simplify 
equipment operation or design, to in- 
crease reliability, maintainability, and 
durability, or to promote personnel 
safety. Its purpose is to insure that 
essential military characteristics have 
not been adversely affected; it also 
establishes the durability, operational 
capability, and maintainability of the 
modified item. 

(2) Surveillance Test. Surveillance test- 
ing is performed on items that possess 
a possible storage safety hazard or are 
subject to rapid deterioration of mate- 
riel or performance. These items are 
stored and tested on a continuing basis 
in all climatic environmental condi- 
tions until maximum storage life is 
determined. 

(3) Reconditioning Test. Conducted on 
standard items that have been recon- 
ditioned, renovated, rebuilt, or over- 
hauled, this test seeks to determine 
the quality level of the reconditioning 
process, and verifies the degree to 
which the item meets the appropriate 
specification. 



Section III. RESPONSIBILITIES FOR TESTING 



12-5. Introduction 

a. The planning and execution of Army mate- 
riel testing is a staff and command effort that 
involves the participation of numerous organ- 
izations. The complexity of the task is exem- 
plified by the comprehensive nature of its scope 
and objectives and by the variety of tests per- 
formed. Consequently, there are very few or- 
ganizations within the Army that are not in- 
volved to some extent. Of necessity, the bulk of 
the test work is planned and executed by or- 



ganizations that act for the customer through 
their specialized testing capabilities. 

b. Several of the general testing policies (ex- 
pressed in para 12-1 and 12-2) and the entire 
organizational structure for testing (described 
in subsequent paragraphs) are an outgrowth of 
the 1962 Army reorganization, and reflect the 
experience gained since that time. Because of 
the kinds and diversity of activities at various 
stages in the life cycle of an item, the overall 
task must be divided and assigned to organiza- 



AGO 5380A 



12-7 



FM 38-7 



tions with special capabilities and interests. It 
naturally follows that comprehensive planning 
and coordination is a principal ingredient of 
any major test program. 

12-6. United States Army Materiel Com- 
mand 

a. The Army Materiel Command is the field 
command with primary life-cycle responsibility 
for Army materiel. Consequently, this Com- 
mand is the principal Army agent for materiel 
test activities. Within this Command, the test 
responsibilities of each major organization vary 
according to its mission. 

b. Overall responsibility for specific projects 
throughout the development, production, and 
deployment cycle of assigned materiel remains 
with the appropriate commodity command, 
project manager, or separate installation or 
activity reporting directly to Headquarters, 
Army Materiel Command. From a testing 
standpoint, this responsibility includes timely 
transition of a project from Engineer Design 
phase activities into the Enginering and Serv- 
ice Test phases. After the Test and Evaluation 
Command conducts an independent evaluation 
of materiel (based on test results), commodity 
commands and separate installations and ac- 
tivities reporting directly to Headquarters, 
Army Materiel Command, or project managers 
for project-managed items are responsible for 
initiating corrections, resubmitting the mate- 
riel for test when required, and initiating 
actions leading to type classification when 
appropriate. These groups are also responsible 
for overall materiel evaluation, including prod- 
uct quality and reliability assessment. 

c. The responsibility of the Army Materiel 
Command, as related to test and evaluation of 
materiel, is to assure that provisions are made 
for determining reliability, durability, and 
maintainability in the test program. During the 
preparation of test plans, the Army Materiel 
Command assists the Test and Evaluation Com- 
mand to assure adequate coverage of all main- 
tenance aspects. In addition, the Army Materiel 
Command is responsible for assuring adequate 
Surveillance Test programs. The Army Mate- 



riel Command reviews final test reports lead- 
ing to type classification action. It must also 
provide maintenance and supply support for 
tests, as required. 

12-7. United States Army Test and Evalua- 
tion Command 

a. The basic mission of the Test and Evalu- 
ation Command is to provide an independent 
evaluation (through Engineering Tests, Serv- 
ice Tests, Engineering/Service Tests, Check 
Tests, and Confirmatory Tests) of all materiel 
for which the Army Materiel Command has de- 
velopmental responsibilities. In discharging 
this mission, the Test and Evaluation Command 
is responsible for establishing the test objec- 
tives, preparing and approving the test plan, 
conducting and reporting the test itself, and 
evaluating and distributing the test report. The 
results of this category of tests lead to recom- 
mendations pertaining to type classification. 

b. A concurrent mission of this command is 
to perform a supporting test service to other 
agencies. In these cases, the requesting agency 
is responsible for the establishment of test 
objectives, preparation and approval of the test 
plan, and the evaluation and instructions for 
distribution of the test report. 

c. Source documents for Test and Evaluation 
Command planners are the Army Materiel 
Command Program Budget Guidance and 
Directive, which covers Research, Development, 
Test, and Evaluation development programs, 
and the Army Materiel Command Program 
Interchange Information which furnishes re- 
quirements for production and postproduction 
testing. Environmental testing requirements 
are stated during annual conferences with the 
Arctic, tropics, and desert test activities. By 
continuous refinement of the inputs from these 
sources, the test program is developed and pre- 
sented in the Army Test and Evaluation Com- 
mand Schedule which is used as a master plan- 
ning guide for the entire command. 

12-8. United States Army Combat Develop- 
ments Command 

a. The role of the Combat Development 
Command in testing is simultaneously that of 
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operator, observer, and user. The observer 
function is performed with respect to the test 
activities of the various materiel development 
agencies. Combat Developments Command per- 
sonnel observe and analyze test programs test 
programs to determine whether developments 
meet objectives and requirements, and to pro- 
vide user guidance, as appropriate. This func- 
tion includes a review of development test re- 
sults to determine the acceptability of the tested 
items in relation to requirements and improved 
combat effectiveness. 

b. The Combat Developments Command also 
conducts the Army Combat Development Evalu- 
ation Program. This program consists of two 
phases : the Combat Development Experimenta- 
tion Program, which, through field experimen- 
tation, war-gaming, miniaturized exercises, and 
other methods results in the development of new 
or improved doctrine, organizations, materiel 
development objectives, and materiel require- 
ments; and the Combat Development Troop 
Test Program, which through Troop Tests and 



field exercises conducted in conjunction with 
other commands, provides for test and evalu- 
ation of new or improved doctrine, tactics, 
procedures, and organizations, and gains addi- 
tional information on materiel. 

12-9. Staff Responsibilities 

a. For Research, Engineer Design, Engineer- 
ing Tests, Service Tests, and related tests of 
development items, the Chief of Research and 
Development has primary Army Staff respons- 
ibility. For Preproduction, Production, and 
Postproduction Tests, the Deputy Chief of Staff 
for Logistics has primary Army Staff respons- 
ibility. 

b. The Assistant Chief of Staff for Force 
Development has primary Army Staff respons- 
ibility for Troop Tests, and has Army Staff 
responsibility for programing the costs of Con- 
firmatory Tests (Type II), which are conducted 
using Table of Organization and Equipment 
troops. 



Section IV. TEST PROGRAMS, PLANS, AND SUPPORT 



12-10. Test Programs 

a. Consideration in Overall Program. Early 
in the development cycle, consideration must be 
given to the overall test program that is to be 
followed in assessing the merit of the item 
under development. The Engineer Design Test 
can often be a useful foundation upon which 
to build other major test efforts. Test data from 
this early work can be made available for later 
use in an Engineering or Service Test. If prac- 
tical, such data could eliminate the need for 
some portions of these later tests, thereby po- 
tentially reducing time and cost. 

b. The Coordinated Test Plan. A document 
that portrays the overall test program is a Co- 
ordinated Test Plan. Such a plan is required 
for all items of materiel approved for develop- 
ment by the Department of the Army. Its ob- 
jectives are to insure maximum efficiency in 
the use of materiel and rapid and complete 
distribution of test information. The develop- 
ing activity (normally an Army Materiel Com- 



mand commodity command) is responsible for 
preparation of the Coordinated Test Plan and 
should include in it brief statements of Engi- 
neering and Service Test requirements. The 
Coordinated Test Plan is contained in the Re- 
search and Technology Resume or the Technical 
Development Plan. The Coordinated Test Plan 
data obtained from the Test and Evaluation 
Command are listed in a Test and Evaluation 
paragraph of the Technical Development Plan. 
Developing activities include appropriate data 
concerning the Coordinated Test Plan in Com- 
mand Schedules, Program Data Sheets, and 
Research, Development, Test, and Evaluation 
Phase Scheduling Reports. The Coordinated 
Test Plan data are also included in the Research 
and Development Resume or Technical Develop- 
ment Plan at the time a development project is 
initiated. The developing activities invite the 
Test and Evaluation Command to provide repre- 
sentation at all In-Process Reviews in which 
the Coordinated Test Plan or matters affecting 
items under it for which the Test and Evalu- 
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ation Command is responsible (such as item 
quantities, test scheduling, and test funding), 
are to be discussed. 

c. Three Combinations of Engineering and 
Service Tests. In developing this plan, con- 
sideration must be given to establishing the 
most practical and beneficial relationship be- 
between the Engineering Test and the Service 
Test. Three general alternatives are available : 

(1) Integrated Test Program. An inte- 
grated (Engineering/Service) test 
program is the goal of all test plan- 
ning, and should be given first con- 
sideration in the early planning of all 
development programs. An integrated 
test program is appropriate when tests 
involve expensive, low-density mate- 
riel; when the number of prototypes 
available is inadequate for concurrent 
testing; and when the validity of test 
results is not jeopardized by such a 
program. 

(2) Concurrent Test Program. A concur- 
rent (Engineering/Service) test pro- 
gram will be considered when an 
integrated test program is not advis- 
able. A concurrent test program is ap- 
propriate when tests involve high- 
density materiel, and when the number 
of available prototypes is adequate for 
a program. 

(3) Sequential Test Program. A sequen- 
tial (Engineering/Service) test pro- 
gram is appropriate when integrated 
and concurrent test programs are 
inadvisable; when the number of 
prototypes available inadequate for 
concurrent testing ; or when a require- 
ment exists for separate, unusual test 
conditions and facilities. 

d. Requirements for Documentation. Prior 
to initiation of a development project, the Test 
and Evaluation Command furnishes the devel- 
oping activity with estimates of the following 
requirements for inclusion in the Technical De- 
velopment Plan or Research and Technology 
Resume (DD Form 1498) : 

(1) A brief statement of test objectives. 



(2) The type of Engineering and Service 
Test program proposed (integrated, 
concurrent, or sequential). 

(3) The number of items required for the 
proposed test (including environmen- 
tal tests) . 

(4) The length of time required to conduct 
each portion of the test program from 
delivery of test items to receipt of the 
report by Headquarters, Army Mate- 
riel Command. 

(5) The funding requirements for con- 
ducting Enginering and Service Tests. 

(6) The special test support requirements, 
including equipment, facilities, and 
manpower. 

e. Test and Evaluation Command-Sponsored 
Tests. Paragraphs 12-3 and 12-4 indicated 
that certain types of tests are a basic respon- 
sibility of the Test and Evaluation Command, 
whereas for other tests it only provides support, 
or is not involved at all. In the following dis- 
cussion, the emphasis will be on the Test and 
Evaluation Command approach to the entire 
testing process. The pattern of the Test and 
Evaluation Command approach within the 
Army Materiel Command is fully illustrative 
and will make it practical to cite and use terms 
as they apply in a systematic planning operation. 
Obviously, tests will be performed by various 
organizations for a variety of reasons at a num- 
ber of points in the materiel life cycle. Uniform- 
ity in planning and reporting, therefore, is not 
to be expected. However, testing under Test and 
Evaluation Command control, particularly the 
Engineering Tests and Service Tests done by 
organizations within this command, can be ac- 
complished through a concept that involves a 
planning pattern and standard terminology. 

/. Nuclear Materiel. Although much of the 
concept expressed in the section on test pro- 
grams, plans, and support is applicable to the 
testing of nuclear materiel, many aspects of 
such tests follow a different pattern. This is 
because other agencies of the Government are 
involved, and also because special safety and 
reliability requirements would have to be ap- 
plied. Comment on these special cases is pro- 
vided in paragraphs 12-14 and 12-15. 



12-10 



AGO 5380A 



FM 38-7 



12-11. Test Planning 

a. General. Test planning is a broad func- 
tional task that is addressed to the questions 
of what to test and how to test in order to assess 
the materiel properly. Since every test must be 
preceded and supported by some type of plan- 
ning, test planning begins very early in any 
development program and continues throughout 
the life of an item. The tests are planned so 
that all interested agencies will derive the maxi- 
mum benefit from each test. Similarly, they are 
planned to insure that each test embodies the 
best available techniques and scientific method- 
ology. Emphasis is placed on using methods 
that produce factual data and eliminate the ele- 
ment of personal bias in results and conclusions. 

b. Goals. A major task of commodity com- 
mands, project management offices, and the 
Test and Evaluation Command is to seek the 
greatest possible integration of the testing ef- 



fort so that duplication of tests, test facilities, 
equipment, and personnel will be minimized. 
This can be accomplished through the Coordi- 
nated Test Plan. However, as indicated earlier, 
the Coordinated Test Plan is basically an instru- 
ment to relate the activities of Engineering 
Tests, Service Tests, or other tests. For other 
tests, the developing agency, often represented 
by an in-house laboratory or a contractor, is 
responsible for establishing the test objectives 
and test plan, and also for processing the test 
data. In such cases, the status of the hardware 
is such that tests for design capability may be 
quite different from those conducted during 
the Engineering or Service Test phase. Never- 
theless, elements of the test planning process 
are similar, and include the various instru- 
ments described below and depicted in figure 
12-2. 

(1) Planning Directives. Planning direc- 
tives are used primarily to initiate 



UNITED STATES ARMY TEST AND EVALUATION COMMAND 
TESTING DOCUMENTS UTILIZED IN VARIOUS 
STAGES OF TESTING 




Figure 12-2. United States Army Test and Evaluation Command Testing Documents 
Utilized in Various Stages of Testing. 
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planning and/or to direct participa- 
tion in the development of a Coordi- 
nated Test Plan. The planning direc- 
tive is not, however, used to initiate 
actual testing activities. This direc- 
tive is based on initial available 
information that, in most instances, 
is fragmentary. 

(2) Test Directives. Test directives are 
based on Department of the Army- 
approved test programs and provide 
clear guidance in test execution. They 
state test objectives, limiting the scope 
and length of testing to those neces- 
sary objectives, and they assign spe- 
cific responsibilities to the test 
activities and coordinating agencies, 
including responsibilities for prepar- 
ing complete test plans and test 
reports. 

(3) Test Plans. A test plan is the basic 
document defining all assigned tests 
to be performed on Army materiel, 
items, or systems. Test plans are pre- 
pared to assure that Army materiel is 
properly and significantly tested, and 
to reduce testing lead time and costs. 
They are usually prepared for a spe- 
cific test phase of Army materiel, such 
as Engineering Testing or Service 
Testing, and they embody the best 
available testing techniques and 
methodology. Emphasis is placed on 
test methods that produce factual data 
and eliminate personal bias or preju- 
dicial opinions and conclusions that 
might affect test results. Test plans lim- 
it testing activities to the actions neces- 
sary to determine the requirements 
stated in Qualitative Materiel Require- 
ments, Small Development Require- 
ments, Technical Characteristics, and 
and test directives. They also include 
provisions for accumulating data on 
which to base a Safety Release and/ 
or Safety Confirmation document. 
They provide a concise statement of 
approach, test criteria, test objectives, 
and the scope and length of tests. Spe- 



cific subtests necessary to determine 
the degree to which an item meets or 
exceeds the Qualitative Materiel Re- 
quirements, Small Development Re- 
quirements, and Technical Character- 
istics are prescribed. Subtests required 
to develop appropriate safety state- 
ments are defined in accordance with 
the provisions of related regulations. 
All required tests are defined ; in some 
instances, data known or later deter- 
mined from prior testing may be used 
for this purpose. Specifically, test 
plans define test objectives; indicate 
areas of test design and scope; insure 
development of adequate test data; 
assign responsibility for planning, 
conducting, and reporting tests; and 
insure the most efficient use of test 
materiel. 

(4) Test and Evaluation Command Mate- 
riel Test Procedures. The Test and 
Evaluation Command Materiel Test 
Procedures are a collection of docu- 
ments that define the test procedures 
utilized by that command in the Engi- 
neering and Service Testing of Army 
materiel. These test procedures are a 
compromise between the complete de- 
tail of a fully developed test operations 
plan and a broad statement of Engi- 
neering and Service Test require- 
ments. These documents do not provide 
detailed task procedures. They pre- 
sent test criteria and describe general 
testing procedures and techniques. 
They also provide an outline for the 
logical acquisition of the required test 
data by scientific engineering, and 
military personnel. 

12-12. Test Reports 

a. Types. A test report is the basic document 
for describing the results of tests and for pre- 
senting factual data. Several types of test 
reports are used — 

(1) Partial Test Report. A Partial Test 
Report is a formal report describing 
a specific phase or period of testing. 
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The particular phase or period 
covered in the report is, in itself, con- 
sidered final and complete. Therefore, 
each Partial Test Report is considered 
final as far as that phase goes, and 
is so handled. The last report of a 
series of Partial Test Reports contains 
the conclusions and recommendations 
of the test activity. Periodic Partial 
Test Reports or a series of Partial Test 
Reports may contain conclusions and 
recommendations applicable to that 
portion of the test project. 

(2) Final Test Report. A Final Test Re- 
port is a formal report prepared at the 
completion of testing. The Final Test 
Report contains the conclusions and 
recommendations of the test activity 
or test activities for a Coordinated 
Test Program. 

(3) Firing Report. Firing Reports are 
formal data records on round-by- 
round (group of rounds) performance 
or occurrences during a Firing Test 
program. 

(4) Letter Report. Letter Reports are 
abbreviated Final Test Reports in 
letter form that generally follow the 
prescribed test report format. A Letter 
Report is used in place of a Final Test 
Report whenever it is adequate to meet 
reporting requirements. 

(5) Interim or Memorandum Report. In- 
terim or Memorandum Reports are 
informal information or progress re- 
ports prepared as a result of signifi- 
cant testing incidents or actions, or 
at the end of testing periods. Interim 
or Memorandum Reports may contain 
the interim conclusions and recommen- 
dations of the test activity. In this 
case, they are processed in the same 
manner as Final Reports. 

(6) Technical Progress Report. A Tech- 
nical Progress Report is an informal 
report describing technical progress 
on an assigned project. Content and 
format are specified on a project basis 



in the test directive, which also speci- 
fies distribution of this report. 

(7) Equipment Failure Report. This re- 
port provides a rapid means of 
disseminating to the commodity com- 
mands or developing activity infor- 
mation concerning individual failures 
or deficiencies discovered in equip- 
ment undergoing test. 

(8) Data Report. A Data Report consists 
solely of raw and/or reduced data. 

(9) Miscellaneous. This category includes 
synopses, summaries, and all other 
reports not specified above. 

b. Definitions. In order to make sure that 
defects are reported in a uniform and timely 
manner, the following definitions have been es- 
tablished for use throughout the Test and 
Evaluation Command complex : 

(1) Deficiency. A deficiency is a defect or 
malfunction, discovered during the life 
cycle of equipment, that constitutes 
a safety hazard to personnel ; results 
in serious damage to the equipment if 
operation is continued; indicates im- 
proper design or other cause of serious 
impairment to the equipment's oper- 
ational capability; disables or im- 
mobilizes the equipment during normal 
operational test phases ; or serves as a 
deterrent to type classification. 

(2) Shortcoming. A shortcoming is an im- 
perfection or malfunction, occurring 
at any time during the life cycle of the 
equipment, that should be reported 
since it must be corrected to render 
the equipment efficient and serviceable. 
A shortcoming may not necessarily 
cause an immediate breakdown, 
jeopardize safe operation, or material- 
ly reduce usability of the materiel or 
end product. However, if it occurs 
during testing phases, it should be 
corrected immediately without unduly 
complicating the item or producing 
other undesirable characteristics, such 
as increased cost, weight, and so forth. 

(3) Suggested Improvement. A suggested 
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improvement is an increase in quality 
or performance that is desirable, but 
not imperative. For example, replac- 
ing cast-iron handles with aluminum 
or plastic handles to prevent rusting 
would be a suggested improvement. 
(4) Reportable Incident. A reportable inci- 
dent is any occurrence during test 
action that affects the operation, dur- 
ability, safety, reliability, or accept- 
ability of an item undergoing test. 
Components, special tools, test and 
support equipment, or draft technical 
manuals not available at the start of 
testing are considered reportable inci- 
dents. 

c. Test Results. Test reports are prepared 
by the individual test activities. Test results 
are reflected in test reports as factual data. If 
subjective observations, opinions, and conclu- 
sions are contained in the test report, they must 
be clearly identified as such. 

12-13. Test Support 

a. Planning for test support is an integral 
part of test planning and is included in the 
early stages of funding and the development 
of Coordinated Test Plans. Necessary logistics 
support, including repair parts, must be avail- 
able throughout the testing cycle in order to 
avoid delays through failures in materiel under 
test or in ancillary test support equipment. In- 
tegrated planning for test support for Environ- 
mental Testing is particularly important when 
suitable climatic and terrain conditions are 
available only for short test seasons. 

b. A test support plan should include the 
listing, quantity, and firm availability date of 
test support and control items; arrangements 
for transportation of the test items, special 
tools, special test equipment, repair parts, tech- 
nical literature, and other test support items 
to the test site at the specified time ; and emer- 
gency transportation provisions to avoid delays 
during critical test periods. Where applicable, 
tables of distribution and allowance should be 
modified to authorize required items. In all 
cases the installation property officer should be 
advised of requirements in a timely manner to 



permit orderly supply action. It should also 
provide for the availability of testing facilities 
maintenance support, and competent personnel 
support, including contractor assistance when 
needed, and should assign responsibilities, in- 
cluding funding responsibilities. For guided 
missiles, the plan should include a statement 
from the appropriate national range com- 
mander indicating his coordination and his 
estimate of the additional facilities and instru- 
mentation required by the range to support 
the plan. 

c. When requested by the major developing 
agency, the Continental Army Command pro- 
vides the necessary troop support for Service 
Tests. The appropriate field commander pro- 
vides the necessary personnel, facilities, and 
logistic support for Service Tests conducted in 
Alaska, the Panama Canal Zone, and oversea 
theaters. 

d. Procurement of Equipment and Missiles, 
Army, items needed to support tests may be 
furnished (within priority and availability) 
from depot stocks. However, nonexpendable 
items must be returned in the same condition 
as when they were loaned (fair wear and tear 
excepted) , and reimbursement must be rrade 
for the expendable items consumed. The cot.;, 
of renovating and returning the loaned items 
to "ready for issue" condition is charged to 
the Research, Development, Test, and Evalua- 
tion appropriation. Missiles to support Service 
Tests are included in Research, Development, 
Test, and Evaluation programs and budgets, 
and are charged to the Research, Development, 
Test, and Evaluation appropriation. For stand- 
ard stock items procured by the Operations 
and Maintenance, Army, appropriation or 
Army Stock Fund in support of testing, requisi- 
tions will cite Research, Development, Test, 
and Evaluation funds for reimbursement. 

e. Certain considerations exist in regard to 
facilities for test support. For example, heads 
of major developing agencies are to give con- 
tinuing consideration to establishing integrated 
test facilities and to closing duplicate and mar- 
ginal test agencies and facilities. It should also 
be noted that Army plans for facility construc- 
tion emphasize development of integrated test 
centers. In addition, the Chief of Research and 
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Development and the Deputy Chief of Staff for cilities ; they also consider concurrently the 
Logistics review funding requirements for cap- related requirements for construction of de- 
ital equipment needed to modernize test fa- velopment and production test facilities. 



Section V. TESTING OF NUCLEAR MATERIEL 



12-14. Nuclear Weapons Testing 

a. Nuclear weapons test comprise several 
separate categories of tests in which the respon- 
sibilities of the services, the Atomic Energy 
Commission, and the Defense Atomic Support 
Agency differ greatly. The Department of the 
Army, in conjunction with the Navy, the Air 
Force, the Atomic Energy Commission, and the 
Defense Atomic Support Agency, plans those 
nuclear tactical exercises, operational tests, 
and effects tests that involve the expenditure 
of fissionable and fusionable materiel. During 
the development of an Army nuclear weapon, 
the requirements of both the Army and the 
Atomic Energy Commission must be satisfied. 

b. The Department of the Army, in conjunc- 
tion with the Navy, the Air Force, and the 
Defense Atomic Support Agency, plans nuclear 
weapons effects tests that involve the evaluation 
of scientific phenomena and the response of 
biological specimens and materiel to the effects 
of nuclear detonations. The Commanding Gen- 
eral, Army Materiel Command, accomplishes 
Army coordination with the Commanding Gen- 
eral, Combat Developments Command, the 
Chief of Engineers, and the Surgeon General, 
for nuclear weapons effects test projects. Such 
projects are then submitted to the Chief of 
Research and Development, Department of the 
Army. The Chief of Research and Development 
coordinates the projects within the Army Gen- 
eral Staff and forwards the approved projects 
to the Chief, Defense Atomic Support Agency. 

c. Engineering and Service Tests of special 
weapons materiel consisting of atomic warhead 
sections, atomic projectiles, and atomic demo- 
lition munitions are expensive projects that 
involve a substantial portion of total develop- 
ment program costs. In order to keep these 
costs to a minimum, tests must avoid duplica- 
tion and must be designed to accomplish more 
than merely testing the results of a develop- 
ment program. They must also test the effec- 



tiveness, suitability, reliability, and safety of 
the production items for troop use. Therefore, 
Engineering and Service Tests should be con- 
ducted with production materiel as opposed to 
research and development prototypes. The tests 
must be completed early enough to permit rec- 
ommended changes to be introduced in the pro- 
duction design with a minimum of expensive 
retrofits. 

d. Engineering and Service Tests are con- 
ducted with other than production type ma- 
teriel only when it is not feasible to use produc- 
tion items to meet the required capability. 
Normally an Integrated Engineering/Service 
test is conducted. Concurrent testing may be 
carried on for those portions of the tests that 
do not lend themselves to consolidation. Re- 
quirements are kept to a minimum by the free 
exchange of data and observers. Maximum use 
must be made of missiles allocated for En- 
gineering and Service Tests, warhead section 
tests, and missiles system tests. 

e. A continuing and critical analysis of the 
safety and reliability of nuclear weapons ma- 
teriel is carried on throughout each Army de- 
velopment program. This analysis is conducted 
both independently by the agencies involved 
and jointly by groups established for that pur- 
pose. The Commanding General, Army Ma- 
teriel Command, is required to make and record 
a determination of the safety and reliability of 
each system. Limited production need not be 
delayed because complete test data upon which 
to base a positive statement are lacking. How- 
ever, every effort is made to provide as positive 
a certification as possible before nuclear weap- 
ons materiel is issued for tactical employment. 

12-15. Nuclear Reactor Systems Testing 

a. The Army Nuclear Power Program, a 
joint developing agency of the Army and the 
Atomic Energy Commission, develops nuclear 
reactor systems for use by the three services, 
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exclusive of ship propulsion and aerospace ap- 
plications. In the formulation of testing pro- 
grams, the dual nature of this joint developing 
agency becomes evident. 

b. The phase test program for nuclear reac- 
tor systems includes Engineer Design Tests 
and Service and Acceptance Tests. Engineer 
Design Tests performed by the contractor are 
conducted early in development. Service and 
Acceptance Tests are made on the fully as- 
sembled reactor system and use the capabilities 
of the developing contractor, the Department of 
Defense, and the Atomic Energy Commission. 
Operating crews normally are provided by the 
Department of Defense. 

c. Within the Department of the Army, the 
Chief, Army Nuclear Power Program, monitors 
tests and reviews results during Engineer De- 
sign Testing. It is also his responsibility to 



plan Service and Acceptance Tests and provide 
the plan to the Atomic Energy Commission; 
provide military personnel experienced in mili- 
tary reactor operations to conduct qualitative 
observations of the Service Tests; provide a 
military crew to perform the major portion of 
systems operation throughout the Service 
Tests; and monitor and review Service and 
Acceptance Tests. 

d. The Chief of Engineers participates in 
Service Tests or reactor systems and consoli- 
dates, evaluates, publishes, and forwards the 
test results, with appropriate recommendations, 
to the Chief of Research and Development. 

e. The policies concerning Environmental 
Tests, Check Tests, and Confirmatory Tests, 
discussed in paragraphs 12-1 through 12-4, 
also apply to nuclear reactor systems testing. 



Section VI. TYPE CLASSIFICATION 



12-16. General 

a. Type classification is a vehicle for cate- 
gorizing items or materiel on a life cycle basis. 
Its importance to the materiel development 
phase lies in the fact that acceptance as an 
adopted standard type is theoretically the end 
point in the development effort. 

b. All end items and assemblages of current 
materiel are type classified in order to provide 
a uniform basis upon which to judge the quali- 
tative adequacy of Army materiel. This classi- 
fication also provides a formal record of the 
item throughout its life cycle and assists in the 
planning and execution of procurement, supply, 
maintenance, and disposal. 

12—17. Classification Categories 

a. Criteria for Classification. All items are 
assigned to materiel categories to record their 
status from the standpoint of development and 
suitability for service use. Classification con- 
siders the item of materiel in relation to the 
Army's requirement and need. It also takes 
into account the urgency of the Army's need. 

b. Development Category. Materiel in the 
Development Category is classified in one of 



two ways, depending on the urgency of the 
Army's requirement. The first classification — 
Development Type — covers items on which de- 
velopment will be completed before any pro- 
duction and/or troop issue is undertaken. Such 
materiel developments are responsive to ap- 
proved Qualitative Materiel Requirements or 
Small Development Requirements. The Limited 
Production Type classification may be assigned 
to a developmental item when development is 
expected to be completed upon introduction of 
production items. Normally, it is assigned to 
items required to meet urgent Operational Re- 
quirements. If such an item is available com- 
mercially or from other Government agencies, 
and no other existing item is adequate for the 
Army's requirement, the Limited Production 
classification may be employed. To justify this 
classification, the available materiel must ap- 
pear to fulfill an approved Qualitative Materiel 
Requirement (or other Department of the 
Army-approved requirement) and must be con- 
sidered sufficiently promising for operational 
use to warrant procurement for troop issue 
prior to completion of development. The use of 
this classification is limted to exceptional cases 
and requires Army Staff approval, coordinated 
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by the Chief of Research and Development. 
When this classification is employed, stringent 
controls are exercised over the quantities pro- 
cured and the duration of the procurement 
(customarily 2 years for aircraft and missiles, 
and 1 year for other materiel). At the expira- 
tion of the specified period, materiel is reclassi- 
fied as Development Type, one of the Standard 
Types, or Obsolete (with termination of the 
development program) . In extreme cases, ex- 
tension of the period of Limited Production 
classification may be authorized. 

c. The Adopted Category. The Adopted Cate- 
gory classifies, according to its value to the 
Army, Standard Types of materiel not under 
development. The Standard Types designate 
items that have been adopted as suitable for 
United States Army use (or other agencies 
when the Army is the supply agency) ; Stand- 
ard also designates items acceptable as assets 
to meet Operational Requirements; items au- 
thorized for inclusion in equipment authoriza- 
tion documents ; and items described in pub- 
lished Adopted Items lists (SB 700-20). There 
may be more than one Standard Type, or more 
than one item of any specific Standard Type, 
to fulfill the same requirement. Standard Types 
are subdivided as follows : 

(1) Standard A. A combat-acceptable item 
that will fill an Operational Require- 
ment and is being produced in quan- 
tity or could be produced to fill 
shortages. 

(2) Standard B. An item that will satisfy 
an Operational Requirement but is 
being or has been replaced by a new 
generation or series of items. 

d. The Contingency Training Category. 
These are items that are not acceptable for 
Army Operational Requirements and will not, 
therefore, be counted as assets against Opera- 
tional Requirements. Items in this category 
are limited to those that are not acceptable to 
meet Operational Requirements but are useful 
in training; and those that are not exceptable 
to meet Operational Requirements of the Army 
but are being retained to meet interim con- 
tingency requirements pending availability of 
a Standard A item. 



e. Obsolete Category. These are items that 
are no longer acceptable for United States 
Army use, and will be disposed of in accordance 
with appropriate regulations. 

12-18. Responsibilities for Type Classifica- 
tion 

a. The Chief of Research and Development, 
Department of the Army, is responsible for ob- 
taining Army General Staff coordination and 
recommendations for initial type classification 
or reclassification from the Development cate- 
gory to the Adopted, Contingency, or Obsolete 
categories. When an item is to be initially type 
classified in an Adopted category as the result 
of research and developmental activity, reports 
of Engineering/Service Tests will be submitted 
to the Chief of Research and Development, 
Headquarters, Department of the Army, by 
the appropriate developing agency. Concur- 
rently, or sooner if practicable, the developing 
agency will initiate the required type classi- 
fication action for formal consideration by the 
technical committee. 

b. The Assistant Chief of Staff for Force 
Development, Department of the Army, is re- 
sponsible for initially determining and direct- 
ing reclassification action on those items in the 
inventory that are being replaced. He is also 
responsible for initiating reclassification action 
on those items which are no longer acceptable 
to meet the Operational Requirement, which are 
no longer required, or for which commercial 
hardware is available and acceptable. The As- 
sistant Chief of Staff for Force Development 
will forward coordinated type reclassification 
instructions to the appropriate technical com- 
mittee for formal action. 

c. The Deputy Chief of Staff for Logistics, 
Department of the Army, is responsible for ini- 
tiating, in coordination with the Assistant Chief 
of Staff for Force Development, the review and 
reclassification of standard items in the inven- 
tory which are uneconomical to repair or op- 
erate or for which no replacement has been 
forecast and normal life expectancy has been 
or will be exceeded. Coordinated instructions 
for type reclassification will be forwarded to 
the appropriate technical committee for formal 
action. 
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12—19. The Technical Committee System 

a. General. The Army Technical Committee 
System provides a uniform, expeditious method 
of coordinating, approving, and recording ac- 
tions and decisions that pertain to research, 
development, test, and evaluation; type classi- 
fication ; security classification ; transfers of 
logistic responsibilities ; and other similar ma- 
teriel matters. Developing agencies, including 
the Army Materiel Command, The Army Se- 
curity Agency, the Office of the Chief of Engi- 
neers, and the Office of the Surgeon General, 
are parent agencies of technical committees. 

b. Committee Composition. Each technical 
committee will be composed of members who 
are empowered to render decisions for the 
agency they represent. Specifically, it will in- 
clude — 

(1) Representatives of the parent agency, 
one of whom will be designated chair- 
man. 

(2) Representatives of other Army de- 
veloping agencies, when their agency 
heads deem it appropriate. 

(3) Representatives of the Combat De- 
velopments Command. 

(4) Representatives of the Secretary of 
the Army and the Army General Staff 
to be provided by the Chief of Re- 
search and Development. Other repre- 
sentatives of the Army General Staff 
to be provided by the Assistant Chief 
of Staff for Force Development and 
the Deputy Chief of Staff for Logis- 
tics. 

(5) Representatives of the Army Strategic 
Communications Command for agenda 
items pertaining to strategic commun- 
ications and communications security 
equipments only. 



c. Headquarters Re-presentation. As indi- 
cated, Headquarters, Department of the Army, 
representation is provided by the Chief of Re- 
search and Development, the Assistant Chief 
of Staff for Force Development, and the Deputy 
Chief of Staff for Logistics. The Chief of 
Research and Development exercises overall 
Army Staff supervision of the entire Technical 
Committee System and develops the Army Gen- 
eral Staff position on the formal items covered 
in paragraph 12-17a above. The Assistant 
Chief of Staff for Force Development and the 
Deputy Chief of Staff for Logistics develop the 
Army General Staff position on the formal 
items covered by paragraph 12-176 and c, re- 
spectively. 

d. Types of Actions Considered. A Technical 
Committee considers both formal actions and 
read-for-record actions. Formal actions are 
those matters placed before a technical commit- 
tee that require either the concurrence of all in- 
terested members or the approval of higher 
authority. Such matters include project and 
task initiation or termination; approval of 
technical characteristics, engineering concepts, 
and design characteristics; actions that will 
change the scheduled date of type classification 
or release for initial production by one fiscal 
quarter or more ; actions that will require fund- 
ing changes in amounts above the reprograming 
authority of the head of the developing agency; 
decisions on type classification or reclassifica- 
tion of materiel ; and changes in the Depart- 
ment of the Army priority of projects and 
tasks. Read-for-record actions are Department 
of the Army Staff decisions or other actions 
that require neither the concurrence of all in- 
terested agencies nor the approval of higher 
authority, but are of sufficient importance to 
be duly recorded according to committee pro- 
cedures. 
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Part Five 
PRODUCTION AND SUPPORT 

CHAPTER 13 
INTRODUCTION 



13-1. Purpose 

This manual deals with the whole spectrum 
of management processes, from the initial iden- 
tification of a materiel requirement to the 
phase-out of the obsolete item. In the preced- 
ing parts, however, it has necessarily concen- 
trated on plans and actions taken prior to the 
physical entry of a new operational item into 
the Army inventory. The purpose of Part Five 
is to provide the research-and-development- 
oriented reader with an appreciation of the 
complex of production and support actions that 
are taken during the operational life of equip- 
ment. It stresses, in particular, the dependence 
of such actions on many kinds of decisions made 
in the development phase. 

13-2. Scope 

Part Five contains three chapters: Chapter 
14 describes requirements and distribution 
planning for principal and major secondary 
items; trade-offs between quantitative and 
qualitative requirements; and the important 



concept of balanced requirements and capa- 
bility among functionally related items of 
equipment. Chapter 15 begins with a discus- 
sion of the procurement process, and then 
considers methods of advanced planning for 
production. It treats the production phase as 
a continuation of the development phase, with 
emphasis on the increasing cost and complexity 
of engineering change management as produc- 
tion progresses. Next, it treats quality assur- 
ance as a control on engineering and production 
performance and a source of continued develop- 
ment effort. The final section deals with 
mobilization production planning, and the in- 
teraction between peacetime procurement 
schedules and the capacity of the mobilization 
production base. Chapter 16 describes the range 
of requirements that need to be considered in 
order to support equipments during their serv- 
ice life. It emphasizes the many ways in which 
development decisions influence the cost and 
effectiveness of support throughout the life of 
an item. 
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CHAPTER 14 
QUANTITATIVE REQUIREMENTS 

Section I. INVENTORY MANAGEMENT 



14—1. Stratification of Army Inventories 

a. Principal' Items. Principal items are se- 
lected items earmarked for review and control 
at the Army General Staff level. They are set 
apart because of their military essentiality, high 
dollar value, and other exceptional charcteris- 
tics. Whether to select an item as a principal 
item depends, therefore, on the importance of 
having all elements of assets and requirements 
reviewed at the top planning level, and not on 
isolated physical or commodity characteristics. 
The principal items are varied. They include 
high-unit-cost and low-density end items such 
as aircraft, tanks, and missile launchers ; low- 
unit-cost and high-density end items, such as 
small arms and protective masks ; sophisticated 
instruments, such as the avionic components of 
aircraft; and war consumables, such as field 
wire and ammunition. Items that function to- 
gether as components or a system may be iden- 
tified as distinct principal items, as are the 
missile and the missile launcher. Or an item 
may be designated principal only because of 
some temporary abnormal condition (for in- 
stance, a critical shortage of supply), and then 
removed from this special status once a normal 
condition is restored. 

b. PEMA Financed Secondary Items. Pro- 
curement of Equipment and Missile, Army fi- 
nanced secondary items also form a selected 
list, and are next in priority after the principal 
items. Because these items are insurance, 
safety of personnel, or depot reparable type 
items, \;hey are earmarked for review and con- 
trol at the Army Staff or Army Materiel Com- 
mand level. Many subassemblies and repair 
parts, such as engines and transmissions, are 
in this category. 



c. Stock Funded Secondary Items. These are 
all items not assigned to the principal or PEMA 
financed secondary item categories. They con- 
sist mostly of repair parts ; however, among 
them are also a number of end items that, al- 
though listed in authorization documents, do 
not receive the special control given to the prin- 
cipal and PEMA financed secondary groups. 

d. Budgetary Control of Principal and Sec- 
ondary Items. The principal and PEMA fi- 
nanced secondary items together make up less 
than 1 percent of the total line items in the 
Army inventory, but they account for more 
than 80 percent of the value of annual procure- 
ments. These items are financed under the 
budget appropriation, Procurement of Equip- 
ment and Missiles, Army. They are entered 
by line item in the Army Five-Year Force 
Structure and Financial Program (Materiel 
Annex, Part I — Procurement of Equipment and 
Missiles, Army, Procurement List) when the 
estimated total dollar value for each exceeds 
$2 million in any one year of the prescribed 
programing period. They are also listed in the 
Army budget presented to Congress when the 
total dollar value exceeds $500,000. 

e. Management Control Over Secondary 
Items. Secondary items, managed within the 
Army Stock Fund, are placed under less ex- 
haustive budgetary and management controls 
than are those supported by Procurement of 
Equipment and Missiles, Army, funds. (Never- 
theless, certain nonrecurring types of require- 
ments for these items, such as initial and 
provisioning requirements, are reimbursed 
from Procurement of Equipment and Missiles, 
Army.) It is often said that the supply and 
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demand status of secondary items is largely 
determined by a relatively small number of 
the Procurement of Equipment and Missiles, 
Army-funded items; and this is the main justi- 
fication given for the stratification of Army 
materiel into heirarchical management cate- 
gories. Now, however, there is growing dis- 
satisfaction with too rigid a classification based 
solely on item distinctions. Correspondingly 
more attention is being given to considerations 
that draw items together as meaningful aggre- 
gates. Two approaches that cut across the 
traditional categories are discussed later in this 
Part: one emphasizes the interdependence of 
end items grouped in a weapon system complex, 
and the other emphasizes the relationship be- 
tween the end item and its components over 
the total cycle of their service life. 

14-2. The Army Materiel Plan 

a. Purpose. The Army Materiel Plan is a 
statement of proposed actions by which the 
Army will reach established goals for the ma- 
teriel support of its forces. The plan integrates 
the various elements of logistics to show the 
present status of materiel resources and their 
proposed use to meet future requirements. A 
second objective is to achieve a balanced in- 
ventory of modern weapons. Because it is 
rooted in a complex and changing environment, 
the Army Materiel Plan must be continually 
revised to reflect changes and developments in 
force structure, logistics, guidance, technology, 
production and attrition, and funding con- 
straints — all of which can have a significant 
impact at any time during the programing or 
budget cycle. 



b. Scope. The Army Materiel Plan is the 
basis for the development of the Materiel An- 
nex to the Army Five- Year Force Structure 
and Financial Program. It also provides de- 
tailed supporting data required for the develop- 
ment of the annual Procurement of Equipment 
and Missiles, Army, budget. In published form, 
it is a collection of item studies prepared in a 
standard format (DA Form 2624) and under 
carefully defined computational guidelines. The 
Army Materiel Plan focuses on those items 
planned for procurement that are most im- 
portant from the standpoint of budget dollars 
and operational necessity. Consequently, it 
includes detailed studies for less than 1,000 of 
the approximately 12,000 items in the Procure- 
ment of Equipment and Missiles, Army, cate- 
gory, and presents summary data by commod- 
ity group on miscellaneous items falling below 
the dollar level prescribed for individual study 
preparation. 

14-3. Elements of the Plan 

a. General. Army Materiel Plan preparation 
involves the sequence of steps portrayed in 
figure 14-1. The steps identified in the chart 
correspond to the major planning elements 
that, together, make up the total Plan. The 
responsibilities for the various steps are also 
depicted. Thus initial actions are taken by staff 
agencies; the computation of gross require- 
ments is performed by the Army Major Item 
Data Agency; and responsibility for completing 
the plan and defending individual item studies 
rests with the commodity commands and their 
control points. The rest of this section takes 
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up these steps in turn. It concludes by pointing 
to a dynamic aspect of the planning process 
whereby the results of certain steps can change 
assumptions on which the results themselves 
depend. 

b. Initiation of Preparation Cycle 

(1) The Army Materiel Plan preparation 
cycle begins with the establishment of 
new basic premises and guidelines 
underlying materiel programs, as they 
are reflected in three types of docu- 
ments: the Force Basis for Materiel 
Programing; the tables of equipment 
authorizations; and the Procurement 
of Equipment and Missiles, Army, 
Policy and Guidance. 

(2) The Force Basis for Materiel Pro- 
graming is developed by the Assistant 
Chief of Staff for Force Development. 
This document describes the structure 
and detailed composition of the Army 
year by year over the midrange time 
span (the next 5 years). It contains 
the force approved by the Secretary of 
Defense for materiel acquisition, and 
portrays unit activation and deploy- 
ment schedules both in future peace- 
time periods and in a hypothetical 
wartime period beginning on an as- 
sumed day (called M-day) . This two- 
fold projection recognizes the basic 
role of military planning — to build 
and sustain a force capable of waging 
war. Recent editions of the Force 
Basis have departed from the former 
practice of projecting the authorized 
force in terms of generic types of 
units, in favor of making a detailed 
statement in terms of individual units 
identified by specific name and place 
designations. This change makes this 
document a more dependable basis for 
plans and actions affecting the pur- 
chase and distribution of major items 
of equipment. 

(3) Each entry in the Force Basis refer- 
ences a numbered table of equipment 
authorization. The cross-reference 
from force units to tables of equip- 



ment authorization is the pivotal ele- 
ment. By this means, projections 
given in terms of force elements are 
translated into terms of initial equip- 
ment authorizations. The current and 
updated tables of equipment authori- 
zation are collectively, therefore, a 
second major input to the materiel 
planning process. 
(4) The Procurement of Equipment and 
Missiles, Army, Policy and Guidance 
is published yearly by the Department 
of the Army. This is the medium by 
which the Deputy Chief of Staff for 
Logistics transmits the strategic con- 
cepts behind computation policy and 
instructions, which he receives from 
the Secretary of Defense, to the Com- 
manding General, Army Materiel 
Command. Changes in computation 
guidelines, reflecting changes in the 
strategic assessment of the Army's 
role, can have as profound an impact 
on materiel planning as changes in 
force and equipment structure can. 
This is seen from the following par- 
tial list of considerations that are 
treated as planning parameters, sub- 
ject to the control of defense policy- 
makers : 

(a) The level of full authorization 
strength to which various segments 
of the authorized force are to be 
equipped. 

(6) The time phasing by which older 
equipment is to be replaced by later 
models. 

(c) The applicability of post-M-day 
production capability to force re- 
quirements and/or item require- 
ments. 

(d) Planning constraints relative to re- 
quirements, procurement, and pro- 
duction schedules of certain con- 
trolled items. 

(e) The designation of M-day and of the 
intensity and duration of combat. 

c. Gross Requirements. The next step is the 
computation of gross requirements by the 
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Army Materiel Command's Major Item Data 
Agency. Elements involved in this computation 
for the Procurement of Equipment and Mis- 
siles, Army, category of items are discussed 
below. 

(1) Initial (Table of Organization and 
Equipment and Table of Allowances) 
requirements refer to the quantities 
required to equip the M-day author- 
ized force and to meet the needs of 
additive type operational projects. 

(2) Replacement requirements are losses 
due to the wear-out of equipment dur- 
ing peacetime operations. Such losses 
are treated in the Army Materiel Plan 
as a drawdown of the year-end in- 
ventory position. 

(3) Maintenance float requirements refer 
to a stock level of assemblies or end 
items from which complete units are 
made available for immediate ex- 
change against unserviceable items 
turned in for repair. 

(4) Combat consumption/replacements re- 
quirements refer to the losses sus- 
tained after M-day by the M-day au- 
thorized force. They break into the 
training requirements of mobilized 
but inactive forces, and the combat 
requirements of the active fighting 
forces. 

(5) Pipeline requirements are the addi- 
tional inventories needed in the world- 
wide supply system to maintain an 
uninterrupted materiel replacement 
flow. 

d. Assets and Objective Levels. 

(1) Source of Assets. Assets to meet 
peacetime and mobilization require- 
ments include consideration of the 
following sources: those quantities 
currently in the hands of users and 
stock points; future receipts sched- 
uled in from peacetime purchases or 
by transfer action ; and the estimated 
capacity of the mobilization produc- 
tion base. In this step of Army Ma- 
teriel Plan preparation, elements of 



assets and gross requirements are as- 
sembled in four key objective levels, 
each of which is discussed below. 

(2) The Mobilization Production Quantity. 
This is the part of wartime consump- 
tion that can be met from the post-M- 
day production of planned mobiliza- 
tion producers. The resulting quantity 
reflects an interaction among three 
factors: wartime consumption, the 
predicted level of peacetime produc- 
tion activity on M-day, and mobiliza- 
tion production capability schedules 
backed up by planning agreements 
between the Government and industry. 
It can be assumed that mobilization 
production will not be built up as 
quickly from an inactive, or cold, 
peacetime production base as it could 
from an active base. The dynamic na- 
ture of the relationship between the 
peacetime base and mobilization pro- 
duction planning is gone into more 
deeply in chapter 15. 

(3) M-day Force Materiel Requirement. 
This is the quantity required on M- 
day to equip the authorized peacetime 
United States Forces, both active and 
reserve. 

(4) The Mobilization Support Level. This 
level represents the difference be- 
tween wartime, post-M-day consump- 
tion and the mobilization production 
quantity. It is the quantity, over and 
above the M-day Force Materiel Re- 
quirement that is required in stock on 
M-day to provide the required level of 
support for U.S. Forces. 

(5) The Authorized Acquisition Objective. 
This is the quantity of an item re- 
quired to be in the military system on 
M-day in order to equip and provide 
the prescribed level of support for 
United States Forces. It is the sum 
of the M-day Force Materiel Require- 
ment and the Mobilization Support 
Level. 

e. Losses and the Peacetime Procurement 
Plan. Once these levels have been determined, 
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.a peacetime procurement plan is drawn up to 
provide an orderly buildup of inventory to meet 
the Authorized Acquisition Objective as nearly 
as possible on M-day. The procurement planner 
(or project manager) first considers assets on 
hand and on order from prior year funds, as 
well as peacetime losses of all types; then he 
determines the extent to which the materiel 
fails to meet the objective. In this step, there- 
fore, losses due to modernization, the washout 
of old materiel, and sales to other-than-Army 
customers (including foreign nations) are 
added to the year-by-year replacement losses. 
The deficiency so developed is designated the 
unfunded objective. In computational terms — 
Unfunded Objective == Authorized Acqui- 
sition Objective 
minus Assets On 
Hand and Due In 
from Prior Fund- 
ing Periods plus 
Losses to M-day. 
The procurement plan finally arrived at must 
set forth an integrated program that meets the 
new unfunded objective as well as prior com- 
mitments. It must also make allowance for 
many types of purchasing considerations, such 
as available industrial capacity, continuity of 
production, and economic production quantities. 

/. Program Cost and Production Base Sup- 
port. In this step, the cost to meet the deficiency 
designated as the unfunded objective is devel- 
oped in two parts — 

(1) Program costs are the direct and in- 
direct costs of units of production. 
The direct portion is broken down into 
several components, including the 
hardware, direct engineering, and 
testing costs. The indirect portion is 
broken down into the costs of tooling, 
quality assurance, and support docu- 
mentation. 



(2) Production base support costs are 
those related to several measures by 
which the Government supports the 
production of military systems. They 
include furnishing production facili- 
ties and special tools, the layaway of 
facilities and equipment for contin- 
gency use, and the support of produc- 
tion engineering efforts. 

g. The Completed Army Materiel Plan. 
When all elements of requirements, assets, 
capabilities, and costs are in balance, the plan 
is complete. In spite of this, the planning itself, 
although necessarily analyzed as a sequence of 
steps, is essentially a dynamic process. The out- 
come of certain steps may affect others, and be 
affected by them in turn. Thus an analysis of 
program costs may produce reasons for amend- 
ing a prior procurement plan; and the new 
plan may then change the mobilization support 
level, which, in turn, changes the Authorized 
Acquisition Objective on which program costs 
are predicated. In addition, many item inter- 
dependencies, which connect end items to their 
components and members of a mission system 
to each other, greatly complicate the task of 
producing a balanced plan within reasonable 
work-load and time constraints. The proce- 
dural difficulties have been such that measures 
are now under way to automate certain time- 
Consuming steps, and, by speeding up the Army 
Materiel Flan preparation cycle, to provide a 
more timely and responsive product. Whereas 
the Army Materiel Plan was reissued only an- 
nually in the past, the automated system will 
be capable of producing at least quarterly revi- 
sions. Since the dynamic nature of the plan- 
ning implies that any plan can, at best, ap- 
proach a perfect balance of so many inter- 
related factors, the more frequent updating is 
also a refining process. 



Section II. PERFORMANCE REQUIREMENTS AND 
QUANTITATIVE REQUIREMENTS 

14—4. General above, and examines the areas of trade-off be- 

This section looks back upon the elements of tween them and related performance objectives, 
quantitative requirements that were defined Quantitative requirements can, of course, al- 
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ways be translated through the Army Materiel 
Plan planning methodology into terms of cost 
benefits or penalties. Interestingly, it turns out 
that some of the performance requirements can 
be expressed in the same terms. In other cases, 
the areas of trade-off will involve a more or 
less complex exchange of cost for effectiveness 
benefits. 

14-5. Trade-Offs 

a. Initial Requirements and Performance 
Characteristics. Performance characteristics 
that have an impact on initial equipment re- 
quirements are not difficult to find. The number 
of vehicles required to accomplish a given 
transport mission is a function of the weight 
and space capacity per vehicle. The number of 
weapons required to destroy a military objec- 
tive is, similarly, a function of firepower per 
weapon. In more complex examples, a develop- 
ment may permit one model of equipment to 
integrate the functions otherwise performed by 
several special-purpose models. An outstanding 
example of equipment versatility and its effect 
on Tables of Organization and Equipment is 
the Army's Armored Reconnaissance Airborne 
Assault Vehicle, virtually an all-purpose tank. 
Thanks to the development of lightweight 
armor and other features, the new tank com- 
bines air-droppable, amphibious, and high- 
speed characterstics with missile firing and 
conventional ordnance capabilities. It provides 
the capabilities of the antitank, light tank, me- 
dium tank, and airborne artillery weapons, 
with amphibious capabilities added. It actually 
does more than replace these specialized equip- 
ments on a one-for-one basis. Beyond this, it 
permits a far greater number of options in 
structuring and restructuring the Army's force 
composition, and greater flexibility in adapting 
a given, force to changeable combat situations. 

6. Replacement Requirements and Durabil- 
ity Characteristics. Under certain criteria, the 
Army will restore an unserviceable asset by re- 
pairing it as long as the cost of repair is less 
than the cost of replacing it. When the asset is 
worn to the point where it can no longer be 
repaired economically, a replacement require- 
ment is created. Several systems have been 



adopted by the Army to determine whether or 
not an unserviceable asset is economically re- 
pairable. A basic consideration in all of these 
systems is a comparison of the estimated costs 
to repair an item with the costs to replace it 
and, even more important, a judgment as to 
the value (in terms of service life) that will be 
restored to the item if it is repaired or over- 
hauled. Equipment durability, as a factor in 
generating replacement requirements, encom- 
passes not only ruggedness qualities that tend 
to lengthen the time between equipment fail- 
ures, but maintainability characteristics that 
affect the cost of repair and the ability of the 
equipment to withstand the effects of repeated 
repair action. Replacement requirements can 
be defined another way by the formula : 

A = B — BC = B (1 — C), 

and 

A = replacements required, 
B — number of unserviceables turned in, 
C — decimal equivalent of percentage of 
unserviceables that can be economi- 
cally repaired and put back in serv- 
ice. 

So if the number of unserviceables turned in 
within 1 year is 100 and 5 percent can be 
economically repaired, we let B = 100 and C = 
.05. Then annual replacement requirements, 
A, are determined by letting A = 100 (1 — .05) 
= 100 x .95 = 95. Developments that lengthen 
the time between equipment failures reduce 
term B (unserviceables turned in) and thereby 
reduce terms BC (unserviceables repaired) and 
A (replacements required) , as well. Consequent- 
ly, such developments have the effect over time 
of lowering both repair and replacement costs. 
Developments that reduce repair costs, on the 
other hand, have a more complex set of conse- 
quences. By increasing the benefits of repair, 
as opposed to replacement, they make term C 
(percentage of unserviceables economical to 
repair) a larger fraction, but leave term B 
(unserviceables turned in) unchanged. Conse- 
quently, there will be fewer replacements over 
time, and the cost to replace will be less than 
before. On the other hand, there will be more 
repair actions (term BC) over time, which 
tends to increase repair costs. However, the 
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cost of each repair action is less, and this tends 
to lower repair costs. 

c. Maintenance Float Requirements and 
Reliability-Maintainability Characteristics. The 
maintenance float requirement answers the 
need for a stock level of serviceable units ex- 
changeable on a moment's notice for those 
turned in for repair. This requirement becomes 
larger with increases in either the equipment 
failure rate or the time required to return an 
unserviceable asset to good condition. This re- 
quirement is, therefore, determined by an inter- 
action between reliability and maintainability 
characteristics. In mathematical terms: 

P = Q X R, 
where 

P = the maintenance float quantity, 

Q = the number of failures in a given 

time period, 
R = the time required to return an un- 
serviceable asset to good condition, 
expressed as a fraction of the same 
time period that enters into the defi- 
nition of Q. 

For example, if the failure rate is 120 per year 
and the maintenance turnaround time is 1 
month, then Q = 120, R = y 12 , and P = 120 X 
y 12 = 10. Obviously, an increase or decrease in 
either Q (the number of failures) or R (the 
maintenance turnaround time) will have a di- 
rect, proportionate effect on P (the mainte- 
nance float quantity). This area of trade-off 
provides a good example of one where in many 
cases the terms on both sides of the trade-off 
equation are alike expressible in dollar terms. 

d. Combat Consumption Requirements and 
Vulnerability Characteristics. The combat con- 
sumption requirements represent the equip- 
ment losses expected in case of war. The first 
aspect of these losses to be considered for 
trade-off analysis is their contingent nature. 
Such requirements are not additive in the usual 
sense to peacetime budgets and procurement 
plans. Instead, they are figured in as additive 
requirements by means of the methodology out- 
lined in paragraph l4-3d, and described in 
greater detail in paragraphs 15-5 and 15-6. Es- 
sentially, only a part of the combat requirement 



is actually purchased for stock — specifically, 
the part that makes up the difference between 
the total requirement and what can be produced 
and delivered after M-day. There is obviously 
an area of exchange between the combat con- 
sumption of equipment and certain endurance 
and vulnerability characteristics that are de- 
veloped to permit the equipment to stand up 
under combat punishment. Nevertheless, to 
draw a direct link between the cost of such de- 
velopments and the cost benefits derived from 
lesser requirements for either mobilization 
production or inventory support would be an 
overly simplified approach. This is because the 
ability of equipment to survive in combat is an 
essential part of its total effectiveness as a 
weapon of war. 

e. Pipeline Requirements and Weight-Cube 
Characteristics. The pipeline quantity is re- 
quired to be in position in combat theaters on 
M-day, in order to bridge the delay between the 
end of production and the delivery there of 
materiel destined to replace combat losses. If 
this in-transit delay is 30 days, then the pipe- 
line requirement is a 30-day supply measured 
in terms of the combat consumption rate. In 
mathematical terms: 

U = V X W, 
where 

U = the pipeline quantity, 
V = the number of losses in a given time 
period, 

W — the time in transit from the source 
of production to the combat thea- 
ters, expressed as a multiple of the 
same time period that enters into 
the definition of V. 

For example, assume that combat losses in 
combat theaters are 50 per month, and the time 
lost in delivering units of production to the 
theaters is 2.5 months. Then V = 50, W = 2.5, 
and U, the pipeline quantity, is equal to 50 X 
2.5, or 125. This shows that the pipeline re- 
quirement is a function of both the combat 
consumption rate and transit time. The latter 
factor is affected, in turn, by developments that 
either improve the capabilities or transporta- 
tion media, or modify the equipment weight- 
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cube constraints that influence media selection. 
Improvements in the capabilities of transporta- 
tion media provide another example of a direct 



trade-off between the cost of the development 
and savings in the form of a reduced invest- 
ment in pipeline inventory. 



Section III. EQUIPMENT DISTRIBUTION AND MODERNIZATION 



14-6. Equipment Distribution Planning 
Studies 

a. Equipment distribution planning is the 
next logical step once the Army Materiel Plan 
is complete. While the Army Materiel Plan 
furnishes the means of establishing equipment 
programs and budgets, the equipment distribu- 
tion plan stands between the approved pro- 
grams and a number of followup actions re- 
quired to carry them out. It leads to decisions 
affecting the distribution and allocation of 
equipment assets to selected force elements; 
and such decisions, in turn, signal a need to 
coordinate actions involved in provisioning the 
spare parts, tools, documentation, and personal 
skills that are required to back up the planned 
equipment distributions. 

b. Like the Army Materiel Plan, the distri- 
bution plan is also a collection of item studies 
called Equipment Distribution Planning 
Studies, which are prepared in a standard 
format (DA Form 2793) under guidelines 
spelled out in AR 700-16. But whereas the 
Army Materiel Plan represents a balance, 
worldwide, of requirements and assets, the 
distribution plan is a more detailed statement 
of equipment capabilities by theater of opera- 
tion and other specialized force groupings. And 
whereas the Army Materiel Plan is oriented to 
a fixed future planning objective (M-day), the 
orientation of the distribution plan is poised 
between this objective and the status of current 
forces. It describes the period-by-period build- 
up of programed forces from their present 
status to the M-day authorization objective. 



14—7. Modernization and Distribution 

a. The Equipment Distribution . Planning 
Studies describe all phases in the life history 
of individual equipments, from their first ap- 
pearance in the Army Materiel Plan to the time 
when they are phased out of the Army system. 
There are two categories of studies — detailed, 
time-phased studies (Category I) and special 
studies (Category II) . 

b. Category I studies are prepared about 1 
year ahead of deliveries from production. They 
present a time-phased comparison of equipment 
authorizations against assets by geographic 
area and force type, and identify local imbal- 
ances to be corrected by redistribution actions 
and shortages to be filled from production. If 
systemwide asset* arc in short supply, the plan 
will make an allocation of the available assets 
on the basis of force priorities. If there are 
system excesses beyond the quantity to be re- 
tained in the Army for contingencies, these 
studies direct their disposal by transfer to 
another Government agency or a friendly 
foreign power, or by sale or donation. 

c. In Category II are special studies pre- 
pared for newly adopted items that have no 
counterpart in the present inventory, and for 
modernization items that are direct replace- 
ments for older, less efficient counterpart items 
currently on hand. Such studies are prepared 
upon the first appearance of a new item in the 
Army Materiel Plan. They provide a distribu- 
tion plan for the initial production order, and 
are used to highlight related tasks having to do 
with both the support of the new equipment 
and the redistribution and phase-out of the old. 



Section IV. SYSTEM CONCEPT FOR PROCUREMENT OF 
EQUIPMENT AND MISSILES, ARMY, ITEMS 

1 4—8. The System Concept cipal and secondary items funded under the 

a. General. This section describes a proposed Procurement of Equipment and Missiles, Army, 
system approach to the management of prin- appropriation. By grouping a number of de- 
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pendent items into a complete weapon system, 
the approach stresses the concept of balanced 
requirements and capability among functional- 
ly related items of equipment. The concept de- 
scribed here is not yet a fully developed, opera- 
tional Army system. When fully operational, 
it will not do away with the item-oriented meth- 
ods that were described earlier. Rather, it will 
lean on and extend these basic systems. Work- 
ing with item data contributed by such systems, 
it will prepare summary reports intended to 
highlight relationships of the greatest signifi- 
cance to defense analysts and planners. 



b. Definition of a Mission Item System. The 
definition of a mission item system is equip- 
ment-oriented. Thus a mission item system is 
comprised of an end item (the control or mis- 
sion item) and the related items necessary for 
it to function effectively in combat. These are 
four major categories of control and related 
items, corresponding to the four basic func- 
tions of war : to .shoot, to move, to communicate, 
and to support. For example, the 105-mm 
howitzer system description might list the 105- 
mm howitzer as the control item, and the fol- 
lowing as related items : 



(1) 



(2) 
(3) 



(4) 



Shoot Ammunition 105-mm Cartridge, various types 

Fire Control Computer M-18 

Theodolite 
Aiming Circle 

Periscope, Battery Command 

Move Truck, Cargo, 2 X A Ton with Winch 

Communicate ^ . Radio AN/VRC-12 

PRC-25 

Wire Field Telephone TA-312 

Switchboard SB-22 
Wire and Cable 

Support Tool kit, Artillery Mechanic, Ammunition Trailer, IV2 

and Mover, 2Vz Ton Truck 



Ton, 



c. System Summaries. Once mission item 
systems are defined and identified, it is neces- 
sary to summarize system requirements and to 
measure asset and procurement data for each 
system element so that the balance within a 
system can be determined and a basis provided 
for capability analysis and planning. System 
summaries are of necessity based on data on 
individual items, some of them peculiar to one 
system and others common to several. Accord- 
ingly, the items in a system are coded to indi- 
cate how they are handled in the display of 
system summary data (that is, dollar require- 
ments, assets, and procurement summaries). 
Items peculiar to a given system are included 
in that system's summary display. Items com- 
mon to several systems, on the other hand, are 
included in the summary of only one system. 
For related items not included in the system 
summary display, an analysis can be made of 
the individual item capability study to deter- 
mine whether it limits the effectiveness of the 
mission system. 



14-9. Objectives 

a. A primary objective of the system concept 
is to develop summary data displays for mis- 
sion item systems that identify system costs, 
present the current balance among items with- 
in the system, and show the changes in balance 
resulting from program procurement. A sec- 
ond objective is to provide a basis for assessing 
balance in areas of functional capabilities (by 
using combinations of mission item systems) 
and for developing cost/effectiveness studies of 
alternate systems, including those under devel- 
opment. 

b. Another objective of the concept is to 
devise techniques for displaying and analyzing 
Procurement of Equipment and Missiles, Army, 
programs . and budgets in terms of systems 
capable of performing a primary function of 
war. The present method of presentation, with 
the possible exception of missile and aircraft 
activities, is by individual line item. Although 
the present method does convey a great deal of 
information concerning the individual items to 
be purchased, it does not provide a way of re- 
lating the items to other items or to end pur- 
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poses. Furthermore, the present method of 
presentation does not facilitate evaluation of 
cost versus combat-needs. Because of these 
shortcomings, the presentation of items as indi- 



vidual lines can often frustrate decision-makers 
in their efforts to arrive at sound decisions. 
Summary displays for mission item systems are 
designed to minimize these difficulties. 
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CHAPTER 15 
PROCUREMENT AND PRODUCTION 

Section I. THE PROCUREMENT PROCESS 



1 5-1 . Main Steps in the Procurement Process 

a. General. The procurement process for 
production items breaks down into two distinct 
phases: the advance planning phase that pre- 
cedes the preparation of a Purchase Request, 
and the solicitation phase that precedes the 
award of a production contract. Each of these 
phases is discussed briefly in this paragraph. 
In paragraph 15-2 the factor of competition is 
singled out as an area of special concern to 
procurement and development managers dur- 
ing the planning phase. 

6. Advance Planning for Procurement. 

(1) Planning for procurement must start 
well in advance of the preparation of 
a Purchase Request and its receipt by 
the contracting office. Many financial 
legal, and business aspects of procure- 
ment should be considered during the 
Research and Development phase, 
since decisions made in Development 
may either foster or inhibit the pro- 
curement manager's freedom of ac- 
tion in any of the following areas: 

(a) Choice of procurement method and 

type of contract. 
(6) Choice of measures to encourage 

competition. 

(c) Choice of production support meas- 
ures. 

(d) Source selection. 

(2) The broad planning may proceed as 
soon as there is an approved program 
and target completion schedule. Plan- 
ning early In the Research and Devel- 
opment phase can contribute & great 

AGO S880A 



deal toward overall program success 
if it highlights the following problem 
areas and sets them down as program 
milestones alongside the technical 
tasks : 

(a) Will the technical data be available 
when needed to obtain competition 
in the initial and later purchases of 
equipment and repair parts? 

(b) Can the Army make use of ad- 
vanced contract types with incen- 
tive features designed to obtain the 
contractor's best efforts in improv- 
ing performance, delivery, or cost? 

(c) Have design specifications been re- 
viewed to determine whether pro- 
prietary items can be eliminated 
and standard items used in their 
place? 

(d) At what point in the development- 
production cycle can competition be 
sought without jeopardizing over- 
all program objectives? 

(3) As . Research and Development near 
completion, there is still a need for the 
contribution of the Development man- 
ager in procurement planning. He 
may, for example, help to resolve 
questions that concern performance 
or design variations, component sub- 
stitutions, testing and quality control 
measures, and contractor qualifica- 
tions. 

(4) Advance planning saves time by lay- 
ing the groundwork for procurement 
action. By anticipating many types of 
procurement requirements and pre- 
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paring source lists and documentation 
beforehand, a minimum of time is lost 
between the receipt of the Purchase 
Request and the preparation of the 
solicitation package. Then contractor 
and Army contract specialists have 
the greatest amount of time to devote 
to the development of effective agree- 
ments. 

c. The Solicitation Phase. 

(1) The procurement process is formally 
under way when a Purchase Request, 
prepared by an activity with a re- 
quirement to be met, is sent to the 
contracting office. The Purchase Re- 
quest, duly prepared and approved, 
grants to the contracting officer au- 
thority to proceed with contract ac- 
tion. The Request itself incorporates 
all of the results of prior planning. If 
this planning has been thorough, the 
step from Purchase Request to a defi- 
nitive solicitation package involves a 
minimum of complications and delay. 

(2) In formal advertising the solicitation 
package is called the Invitation for 
Bid. In negotiation it is either a Re- 
quest for Proposals or a Request for 
Quotations. All of these include or 
reference all the documents and in- 
formation that a firm needs to prepare 
its reply. They set forth the terms and 
conditions of the proposed contract 
and the rules for submission of bids 
or proposals. 

(3) Ordinarily the entire package is 
mailed directly to all sources who are 
invited to compete. However, a pre- 
liminary notice is sometimes sent out 
or advertised to determine a firm's 
interest before it is included on the 
solicitation list. 

(4) Interested firms then submit their bids 
or proposals in response to the solici- 
tation. In formally advertised pro- 
curements, their bids remain sealed 
until the appointed time when they 
are opened in public. Then the bids 
are examined and award is made to 



the lowest responsive and responsible 
bidder, with allowance for only the 
most minor irregularities in the form 
or content of bidders' replies. 

(5) A somewhat different procedure may 
also be followed under formal adver- 
tising. In this variation, called two- 
step formal advertising, technical pro- 
posals are solicited and examined 
first. Price bids are then sought only 
from firms whose technical proposals 
were found acceptable. The competi- 
tion from this point on is based 
strictly on price just as it is in 
straight formal advertising. 

(6) Formal advertising is characterized 
by set procedures and controls de- 
signed to offer the largest number of 
firms an opportunity to compete, and 
to provide an objective standard — 
that is, the lowest price — as the basis 
for award. The negotiation process, 
on the other hand, gives the Army 
greater latitude in selecting sources 
and contract type. Although competi- 
tion is still sought, under negotiation, 
the evaluation of proposals is not con- 
ducted in public, and awards are not 
always made to firms that offer the 
lowest price alone. Negotiation per- 
mits separate discussions and bar- 
gaining with one or more firms that 
have submitted the most promising 
proposals. In such discussions, 
changes may be made in price, con- 
tract type, pricing arrangements, and 
other aspects of the original solicita- 
tion and submission. 

15-2. Hi-Dollar Breakout and the Factor of 
Competition 

a. The Department of Defense Hi-Dollar 
Breakout Program is a procedure for increas- 
ing the use of competitive methods in the pur- 
chase of end-item components and repair parts. 
Correspondingly, the program encourages mak- 
ing less use of the end-item manufacturer or its 
vendors as the sole source of supply. Since its 
basic aim is not competition for its own sake, 



15-2 



AGO 53S0A 



FM 38-7 



but, rather, the dollar savings obtained by 
competition, the program places the greatest 
emphasis on items of sufficient value to repay 
the cost and effort involved in obtaining the 
legal and technical data needed to support com- 
petition. 

b. The program includes two important ad- 
ministrative routines. The first is the early, 
selective screening, or breakout, of high-value 
components for competitive purchase consider- 
ation. The second is a decision process through 
which the selected items pass. Items are then 
categorized as either competitive purchase 
items or validated proprietary and sole-source 
items. The full decision process breaks down 
into the following steps : 

(1) Assembly of available data, including 
basic supply, procurement, and engi- 
neering data. 

(2) Initial evaluation of data, reflecting 
both the Government's and the con- 
tractor's rights in data, as far as can 
be determined from the available 
documentation. 

(3) Completion of data evaluation and 
determination of rights in data or of 
further efforts required to obtain 
missing data elements. 

(4) Technical assessment of the item's 
development status and design stabil- 
ity. 

Section II. 

1 5—3. Contractor Performance and Engineer- 
ing Changes 

a. Once a contract has been let, the produc- 
tion phase begins, and responsibility for con- 
tract administration passes in most cases into 
the hands of the Defense Contracts Adminis- 
tration Service, a central agency set up to 
furnish standard contract administration serv- 
ices to all Department of Defense agencies. The 
Government's role in managing program exe- 
cution at this time changes radically. The 
signed contract becomes the prime point of 
reference in all matters related to performance. 
Although Government contract administrators 



(5) Assessment of certain types of costs 
of obtaining competition, as opposed 
to expected savings. These types of 
costs are the additional costs of quali- 
fication and approval tests, for quality 
control and inspection, and for tools 
and production support. Also assessed 
are the costs of rights in data or lic- 
ensing agreements. 

(6) Determination that the item's lead 
time or stock status will permit the 
delay involved in seeking competition. 

c. Although items may be submitted to the 
breakout-decision process at any time in their 
life cycle, many advantages are gained when 
the breakout decision is made early, preferably 
in the Development phase. An early breakout 
and selective acquisition of data (and rights) 
permits competitive benefits in the purchase of 
equipment spares in the initial provisioning 
phase. When considered early, such questions 
as the following may materially influence the 
contract specification and thereby the total 
program's success: Should certain data and 
rights provisions be written into the contract, 
to protect the Army's competitive position in 
follow-on procurements? Can standard replace- 
ments be found for specific proprietary compo- 
nents? Should critical components be developed 
to Military Standards or Specifications and 
furnished by the Government, rather than by 
the contractor under contractor specifications? 

PRODUCTION 

can direct, advise, and monitor progress, they 
cannot unilaterally alter contract terms. In 
some cases, particularly when performance and 
pricing terms are firmly fixed in the contract, 
it is better to limit Government intervention in 
the production process and to place maximum 
reliance on the judgment and responsibility of 
the contractor. In other cases, the national 
interest requires more active participation by 
the contract administrator and his representa- 
tives. This may be because of the Army's in- 
volvement in production through various tech- 
nical assistance and production measures. Or 
it may be because of the relative flexibility of 
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the contract's performance and pricing provi- 
sions. In all cases, however, the contract ad- 
ministrator must keep watch on the contractor's 
progress in meeting the stated requirements, 
and he must approve or disapprove contractor- 
suggested changes, whether these were inspired 
by a desire to lessen production difficulties or 
to make improvements in the final product, 

6. In concept, development precedes and-' 
governs the planning for production and sup- 
port. In practice, however, development and 
production for many items are telescoped into 
a concurrent process, so that support planning 
is a problem of continual evolution and change. 
The greatest incentive to continued develop- 
ment in the production phase comes from the 
desire of equipment designers and engineers to 
keep pace with the ever-advancing state of the 
technology. However worthy of consideration 
such opportunities to upgrade equipment Qual- 
ity and stave off early obsolescence may. be, 
their benefits should be weighed against addi- 
tional costs and, in particular, against the prob- 
lems they will add to support planning. 

c. A product improvement introduced early 
in production may involve only the cost and 
effort required to amend the contract and the 
design specification. In general, however, the 
consequences of product improvements intro- 
duced later in the production phase are far 
more extensive, and their offsetting costs are 
far greater. If the improvement is introduced 
after production materiel orders have been re- 
leased, then some materiel already purchased 
or fabricated will become worthless and will 
have to be replaced. If it is introduced after 
some units of production have been completed, 
the improvement will incur an added cost to 
modify or retrofit the already completed units. 
If it is introduced after some units of produc- 
tion have been delivered to the field, the cost 
of retrofit will be even greater, because these 
equipments will have to be returned to a central 
location for modification or else must be modi- 
fied in the field. Even more costs will be in- 
curred if the change affects repair parts al- 
ready provisioned, warehoused, and catalogued 
— then the new parts must be stocked, the old 
ones disposed of, and catalogs, stock lists, and 



technical manuals amended to reflect the latest 
changes. 

d. In the light of these considerations, AR 
70,0-35 places certain constraints on actions 
involved in improving and diversifying Army 
materiel. For instance, the bulk of available 
funds must be spent on items that provide real 
strides forward in terms of combat effective- 
ness* with emphasis on mobility, firepower, and 
communications. Conversely, no substantial 

.■sums of money may be spent for relatively 
/small increases in terms of combat effective- 
ness. Unnecessary technical features, overre- 
finement, and excessive durability must be 
eliminated. Only features and characteristics 
that contribute directly to operational capabili- 
ties should survive the developmental process. 
Incorporation of "nice-to-have" but nonessen- 
tial features must be avoided. Finally, the costs 
of new items and modifications to existing ones 
must be carefully weighed against the expected 
improvement in operational capability. Margi- 
nal improvements in the . name of moderniza- 
tion must be. eliminated. 

e. The Army value engineering program is 
designed to eliminate unnecessary features in 
the design of systems, equipment, and supplies. 
As defined by AR 11-26, value engineering is 
an organized, effort aimed at analyzing the in- 
tended, function i Of Army materiel and accom- 
plishing this function at the lowest cost con- 
sistent with performance requirements. It is 
obviously most effective when implemented 
during the early phases of development, pro- 
curement, and production. 

\ 5^-4. Quality Assurance 

a. Army Materiel Command Regulation 700- 
6 defines quality as the composite of a product's 
material attributes, including its performance, 
configuration, logistics, and physical character- 
istics. This regulation defines quality assur- 
ance as the function of product management 
that attempts to assess and satisfy user re- 
quirements, both during the product's develop- 
ment and production and later, during its 
service life. 

b. Consequently, the Army's quality assur- 
ance program extends and applies throughout 
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the product's entire life cyele. In the Develop- 
ment phase, it helps to define product qualities 
in terms most conducive to their measurement 
and objective evaluation in later phases. Dur- 
ing development, it also helps bring to light un- 
usual product characteristics that justify ex- 
ceptional quality control measures. It may then 
be decided that certain products should be 
added to the list of qualified products, so that 
manufacturers will be required to demonstrate 
their ability to produce them 'by. passing a 
qualification . test before they can receive &■ 
contract. Or '% tn^y. jt»e . deqided,' either because 
of critical -petfo.^ in 
the- case of mia3iies,'jb^cau0 of "an inability to 
submit each unit pf prodiiciion to ; a realistic 
operational test, that a reliability program 
should be undertaken. A reliability program 
- integrates the planning, testing, and evaluation 
of all factors that have a measurable relation- 
ship to successful performance. ('"Reliability" 
means a measure of the probability that mate- 
riel and equipment will perform its intended 
function for a specified period under stated 
conditions.) Reliability considerations perme- 
ate every phase of the product's life cycle. In 
development, a program of this kind is con- 
cerned with specifying reliability criteria, 
including the levels of reliability and their 
associated costs. The contract must then incor- 
porate these criteria and provide the means, by 
laboratory or service test, of establishing 
whether they have been satisfied by the con- 
tractor's production. 

c. In the production phase, the Army de- 
velops quality assurance standards and proce- 
dures to be implemented and enforced by the 
contract administrator. In this phase, there- 
fore, the function of quality assurance falls 
within the scope of responsibilities of the De- 
fense Contracts Administration Service, the 
integrated agency mentioned above. The con- 
tractor will be required either to Comply with 
the established standards and procedures or 
obtain a waiver from the contract administra- 
tor. Since the contract administrator is nor- 



mally only responsible for enforcing the pro- 
visions of the quality standards, he must submit 
the request for waiver to the Army technical 
staff for approval. The actual performance of 
the required tests and inspections is, of course, 
the contractor's responsibility. Nevertheless, in 
some instances where the contractor lacks the 
necessary testing facilities, the Army may elect 
to perform, quality assurance testing in its own 
facilities. The normal sequence of events is as 
follows; In a preaward survey, Army repre- 
sentatives review and accept the contractor's 
quality, control program as meeting Army 
standards.. After award, these representatives 
must be satisfied that acceptable quality con- 
trol methods and systems are being employed 
and maintained. Ultimately, they must inspect 
materiel to be delivered under the contract and 
accept it if it meets the stated requirements. 
Final inspection and acceptance, however, does 
not relieve the contractor of his responsibility 
to conduct in-process tests and to apply such 
quality control measures as are dictated by 
sound manufacturing practice. 

d. Quality assurance programs reach into 
the Operational phase through the medium of 
warranty clauses that extend the contractor's 
liability for product performance for a desig- 
nated period (usually, 6 months or 1 year) 
beyond formal acceptance by the Army. Under 
such provisions, the contractor is required to 
replace or repair components that fail and to 
correct defects in materials and workmanship 
at no cost to the Army. 

e. Although warranty clauses are used, they 
are costly and cumbersome to administer and 
have no effect beyond the designated coverage 
period. Therefore, greater reliance is placed on 
user reporting systems, such as The Army 
Equipment Reporting System (TAERS). As 
part of this system, units submit Equipment 
Improvement Reports on materiel in use. Army 
quality assurance activities review these re- 
ports and make sure that the suggestions of 
equipment users are followed up. 
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Section III. THE MOBILIZATION PRODUCTION BASE 



15-5. M-Day and P-Day Planning 

a. Mobilization planning assumes the out- 
break of a limited or general war at some time 
in the future. The target date toward which 
this planning is oriented is called M-day, or 
mobilization day (D-day coinciding). On this 
day, two sets of programs are set in motion: 
First, the military forces in combat theaters 
will begin to consume materiel at intensified 
combat consumption rates. Second, the mobili- 
zation production base will be activated and 
will begin to produce the additional materiel 
required to replace combat losses. 

b. M-day cannot be a fixed date. It changes 
with each successive plan. Ordinarily set about 
2 years from the study preparation date, it 
establishes a practical goal for materiel plan- 
ning, near enough for realism, yet far enough 
in the future to allow the time required for 
budgetary and procurement lead time. 

c. The Army has two methods of providing 
for future wartime requirements. It can take 
measures to build up the capacity of the mobili- 
zation production base, or it can prestock sup- 
plies and equipment that the M-day force will 
need to implement war plans. Ordinarily a 
combination of these two measures is relied 
upon, and the quantities required in mobiliza- 
tion reserve are limited to the amounts that 
cannot be obtained from post-M-day produc- 
tion. 

d. Once a post-M-day production base is es- 
tablished, the actual extent of mobilization 
reserve inventory requirements is also affected 
by strategic estimates and war planning 
strategy. In some cases, it is decided that se- 
lected items or forces will be supported for only 
a limited period after M-day, and then mobili- 
zation inventory must make up the difference 
between production and combat consumption 
only through this period. In other cases, it is 
decided that selected items or forces will be 
supported indefinitely after M-day, and then 
mobilization inventory must make up the differ- 
ence between production and combat consump- 
tion through the day when production will 



equal consumption. That day is called P-day. 
From P-day to an indefinite point in the future, 
it is assumed that all combat requirements can 
be furnished from the production base. 

15-6. The Production Base 

a. General. Realistic war plans must include 
a careful consideration of the availability of 
adequate logistic support, and this support de- 
pends on the nation's industrial potential. Since 
industry is not geared in peacetime to satisfy 
the needs of war, it becomes necessary to make 
positive plans for converting the nation's in- 
dustrial output from civilian goods to military 
goods. To accomplish this planning and to 
provide for an orderly conversion of the in- 
dustrial complex from peace to war, the Army 
has developed an industrial readiness program. 

b. Industrial Readiness Program. 

(1) Production-Base Support. When a new 
item is to be procured in great quan- 
tity, it may be necessary for the Army 
to take certain actions designed to 
enable industry to respond to peace- 
time and emergency requirements. 
The three kinds of projects classified 
as production-base support include the 
furnishing of plant and/or facilities, 
support of production engineering 
measures, and layaway of production 
equipment and facilities. 

(2) Layaway of Production Equipment 
and Facilities. The term "layaway" 
refers to the act of placing in reserve 
status items of production equipment, 
or even complete industrial facilities, 
that are essential for mobilization 
production but are not needed for 
current requirements. Layaway can 
take several forms. The equipment 
can be maintained in a constant state 
of readiness to be put into operation. 
It can be laid away on the site in 
preserved storage, or in place but 
under wraps and needing only to be 
deprocessed, hooked up, and turned on. 
Equipment can be removed from its 
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place in the production line to nearby 
storage or to a central storage point 
at some distance. Combinations of 
these means of layaway are also pos- 
sible. 

(3) Planned Mobilization Producers. Co- 
ordinated planning assures an orderly 
allocation of industrial capacity 
among the three military departments 
and provides for peacetime develop- 
ment of mobilization production 
schedules with planned producers for 
items to be produced in the event of 
mobilization. The agreements with 
planned producers pertain to specific 
essential items and set forth mobiliza- 
tion production schedules, showing 
the buildup in production month by 
month after M-day. The assets fur- 
nished by this planned production 
capacity are then considered in the 
preparation of the Army Materiel 
Plan. 

(4) Integration of Cur-rent Procurement 
and Mobilization Production Planning, 
The placement of current procure- 
ment contracts with the planned pro- 
ducers serve to establish, maintain, 



and improve their ability to produce 
under mobilization conditions. A pro- 
duction base is classified as hot, warm, 
or cold according to its active level of 
production. Thus a base operating at 
or near full capacity is said to be in a 
hot status ; one operating at the mini- 
mum sustaining rate is in a warm or 
in-between status; and an inactive 
base is said to be cold. The projected 
M-day status of the production base 
will, it is argued, determine the abil- 
ity of this base to respond to emer- 
gency demands. This interaction be- 
tween the peacetime production level 
and mobilization production capacity 
adds still another element to the com- 
plex balancing of mobilization inven- 
tory and production factors. Thus the 
decision to stretch out peacetime de- 
liveries and maintain an active, or hot, 
base will lessen the need for mobiliza- 
tion inventory in reserve against slack 
in the response of the mobilization 
base to an emergency. The decision to 
buy out future requirements and close 
down peacetime production lines will 
have, on the other hand, the reverse 
effect. 
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CHAPTER 16 
SUPPORT 



Section I. TRAINING, MATERIEL, AND MAINTENANCE SUPPORT 



16—1. General 

Equipments in operation require three cate- 
gories of support: the trained personnel to 
operate and maintain them; support materiel, 
including special supplies for operation, ancil- 
lary equipment, and repair parts ; and a mainte- 
nance concept to integrate the various elements 
of support into a total support plan. Planning 
for each of these categories of support should 
begin early in the equipment development and 
production phases. This planning provides for 
the normal lead time involved in acquiring sup- 
port skills and materiel. It also does something 
even more important : it provides the developer 
with the information he needs if he is to build 
preferred operation and maintenance character- 
istics into the basic equipment design. 

16-2. Training Support 

a. The New Equipment Training Program. 
This program encompasses those training ac- 
tivities required to insure that all new or modi- 
fied equipment issued to a unit is married up 
with the operator and maintenance personnel 
necessary to achieve the units assigned readi- 
ness capability. New equipment training is 
often considered to terminate when the normal 
training function can be taken over by Army 
schools, training centers or parent organiza- 
tions. The New Equipment Training Program, 
of necessity, is much broader than training in 
its normal connotation of the teaching of skills. 
It includes, for example: the development of 
qualitative and quantitative personnel data, i.e., 
necessary skills, MOS decisions and quantita- 
tive requirements; decisions affecting compo- 
sition of units Table of Organization and Equip- 
ment (TOE), Table of Distribution and 



Allowances (TDA) ; requirements and alloca- 
tion of equipment for the training base; de- 
velopment of training aids and training devices 
(these in themselves may be major equipment 
items and require a separate developmental 
cycle) ; preparation of training literature; de- 
velopment of training allowances (as for 
ammunition) ; orientation of personnel en- 
gaged in Staff planning and budgeting; training 
of service test and key instructor personnel and 
integration of these initially trained personnel 
into the training base. 

b. Program Management. The most distin- 
guishing feature of the New Equipment Train- 
ing Program is the diversity of input required 
from various command and staff elements on a 
timely basis in order to achieve the program 
goals of an effective training base and an on- 
schedule operational capability. Personnel and 
training milestones at Department of the Army 
and major command levels provide the vehicle 
for overall system management. These person- 
nel and training milestones are intertwined 
with and dependent on other approved mile- 
stones scheduled throughout the life cycle of 
an equipment item. A primary management 
tool in the New Equipment Training Program 
is the series of equipment studies prepared 
within the commodity commands of Army Ma- 
teriel Command to provide a detailed account 
of the training programs required to support 
specific equipment systems and subsystems. 
The U.S. Continental Army Command Training 
Plans and Equipment Distribution Planning 
Studies for selected major items of equipment 
also consolidate data and requirements fo 
ease of review. While the New Equipment 
Training Program is equipment dependent, it 
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is also personnel-oriented and requires timely 
decisions and close attention throughout. 

16—3. Materiel Support 

a. Initial Provisioning. 

(1) General. Initial provisioning, as the 
process is described in TM 38-715-1, 
involves a number of decisions vital 
to the support mission. It encom- 
passes all supply actions necessary to 
support new end items during an ini- 
tial period (normally, 1 year) in their 
service life and to assure a smooth 
transition between initial and follow- 
on support functions. Although the 
actions that will best accomplish the 
provisioning objective may vary for 
different equipments and in different 
circumstances, the provisioning proc- 
ess must include two groups of supply 
decisions that focus on the individual 
parts and assemblies of which new end 
items are composed. The first group is 
concerned with the documentation re- 
quired for initial provisioning, while 
the second is concerned with the ma- 
teriel involved in such provisioning. 
These two types of requirements are 
closely related and, together, form the 
immediate objectives of initial pro- 
visioning actions. 

(2) Documentation Requirements. 

(a) General. Initial provisioning re- 
quires certain kinds of information 
that may be furnished by contrac- 
tors or provided by internal report- 
ing systems. Such documentation 
and data fulfill three purposes. 
First, they must identify the com- 
ponents of new equipment with suf- 
ficient precision so that these items 
can be correlated with existing 
items in the Federal and Army sup- 
ply systems. If the components 
themselves are new to these sys- 
tems, then item identification and 
descriptive data are required to 
enter them into catalogs, and data 
files are initially established. Sec- 
ond, data are required to support 



the initial provisioning materiel de- 
cisions discussed below. Third, data 
are needed to support follow-on ma- 
teriel decisions and various con- 
tinuing supply control and distribu- 
tion functions. For new items these 
include initial unit price, lead time, 
and failure estimates ; future source 
and purchase reference data; and 
the identification of any exceptional 
characteristics that limit shelf life 
or require special handling, storage, 
or control. For all items entering 
service in increased numbers, data 
requirements include information 
on component applications and the 
applicable equipment programs. 
Some types of these support data 
are discussed below. 

(b) Parts breakdown lists. Parts break- 
down lists, furnished by the con- 
tractor during the production phase, 
are a highly useful means of identi- 
fying equipment component and 
support items. Such lists are a way 
of reducing, in progressive steps, 
the entire materiel content of end 
items to the limited number of con- 
stituent assemblies and parts that 
are required as replacement items. 
Complete breakdown lists may be 
required at the beginning of this 
selection process, but more special- 
ized lists of high mortality, long- 
lead-time, and unique application 
items are often used as the process 
proceeds. 

(c) Federal item identifications. Before 
a new item can be brought into the 
Army inventory, it must be identified 
and described as a unique item of 
supply under the procedures of the 
Federal Catalog System. The proce- 
dures for completing item descrip- 
tions according to Federal standards 
is spelled out in Federal catalog pub- 
lications. The narrative or coded 
Federal descriptions are usually 
furnished by the end-item contrac- 
tors, who have the specifications 
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and drawings required for this pur- 
pose. The actual determination of 
uniqueness and final assignment of 
a Federal stock number are, how- 
ever, functions of the Defense Lo- 
gistics Service Center, the central 
cataloging agency of the Govern- 
ment. 

(d) Purchase and repair specifications. 
Initial provisioning should provide 
the data needed for the follow-on 
repair or repurchase of selected 
equipment spares. In some cases, 
the Army will have to obtain manu- 
facturing blueprints and detailed 
specifications from the equipment 
developer if it expects to have com- 
petition in the reprocurement or 
contractual repair of expensive com- 
ponents. In other cases, however, 
the standard catalog files (which 
include item descriptions and manu- 
facturing reference data) will pro- 
vide all the necessary information. 
Since assembling and maintaining 
technical data files involves costs, 
the only data that should be ac- 
quired are those justified in terms 
of both need and economy. 

(e) Repair parts and special tools lists 
included in technical manuals. In 
addition to narrative portions, all 
technical manuals include repair 
parts and special tools lists, which 
are derived from basic provisioning 
breakdown lists. Since these lists 
are used by field personnel to iden- 
tify the names and numbers of re- 
pair parts and special tools, they 
furnish an essential communication 
link between the supply and user 
systems. 

(3) Materiel Decisions Required for Ini- 
tial Provisioning, 
(a) Item selection. First, the compo- 
nents that are to be carried as items 
in the Army supply system are se- 
lected by maintenance and supply 
specialists. However, adding and 
maintaining new items in the Army 



inventory catalog, and disposing of 
them when necessary, can be expen- 
sive. It is not possible, therefore, 
to bring all applicable components 
into stock when each new equipment 
enters service. The objective of 
careful screening and selection pro- 
cedures is to meet support require- 
ments, within limits set by cost, 
mortality, and mission considera- 
tions. This aim is met by not stock- 
ing in advance any more compo- 
nents than are justified by a 
balancing of cost and effectiveness 
objectives. 
(b) Repair parts source, maintenance, 
recoverabiliti) and supphj status 
codes. The next decision involves 
a comprehensive economic analysis 
that compares alternative ways of 
procuring, stocking, and maintain- 
ing each part during its service life. 
Such questions as the following are 
considered: When parts fail, should 
they be replaced by new parts, or 
should they be repaired for future 
use? Should parts be stocked and 
issued as individual line items, as 
complete assemblies, or with groups 
of other maintenance-related items 
in repair kits? And, finally, because 
of their value or natural character- 
istics, should parts be stored and 
handled by exceptional procedures? 
Each preferred treatment has a 
specially designated code that ap- 
pears in published catalogs and 
serves to inform all handlers and 
users of the item of its established 
management classification. Exam- 
ples of such codes, from AR 700-18 
and AR 700-1, are as follows: 

1. The source codes, indicating wheth- 
er the normal source of resupply is 
by central purchase, local purchase, 
fabrication, assembly, or other 
methods. 

2. The maintenance codes, indicating 
the lowest maintenance echelon au- 
thorized to install the repair part. 
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3. The recoverability codes, indicating 
whether the part is economically re- 
pairable, whether it is to be fur- 
nished by " supply on an exchange 
basis, and also whether the part is 
salvageable by reclamation of pre- 
cious materials or parts. 

4. Perishability codes, indicating 
whether the part is likely to dete- 
riorate with the passage of time, 
and if so, whether it has predeter- 
mined shelf-life beyond which it 
cannot be issued from stock without 
reinspection. 

(c) Distribution of supply. After selec- 
tion and repair and supply status 
coding have been accomplished, the 
next major decision is where items 
are to be carried in routine stock 
in the Army's distribution system. 
In the Army there are many possi- 
ble distribution patterns, including 
stockage at national depots only, 
stockage at national and oversea 
depots only, or stockage at depots 
and various maintenance echelons 
through the user level. 

(d) Requirements computation. Initial 
provisioning requirements are de- 
veloped from a basic replacement 
or failure factor combined with 
time period elements. Among the 
time periods that must be taken 
into consideration here are the sup- 
ply distribution pipeline, stock re- 
plenishment lead time, and the ini- 
tial period set as the target period 
of initial provisioning actions. 

(e) Source selection. The source and 
method of obtaining initial supplies 
is then selected. Among the possi- 
bilities here are obtaining the sup- 
plies from Army or other Govern- 
ment agency surplus stocks on 
hand; purchasing by competition 
among several commercial sup- 
pliers; and purchasing from the 
end-equipment manufacturer or di- 
rectly from his vendor. 



b. FoUow-On Support. 

(1) General Characteristics of Stock 
Funded Secondary Items. Stock funded 
secondary items, including repair 
parts, are all the items that do not fall 
into the principal or PEMA financed 
secondary item categories (para 13-2) . 
Generally, stock funded secondary 
items are characterized by short lead 
times, low value, and ease of procure- 
ment. It is interesting to note that 
although stock funded secondary items 
and repair parts constitute the bulk of 
the items in the Army Supply System, 
they account for only about 20 percent 
of the procurement dollars spent by 
the Army. On the other hand, they 
account for 80 percent to 90 percent 
of the entire work load and costs of 
the distribution system. 

(2) Planning to Meet Future Demands for 
PEMA and Stock Funded Secondary 
Items. 

(a) Data requirements. The inventory 
control point plans to keep stock 
available on a worldwide basis by 
directing newly procured stocks to 
Army depots on the basis of anti- 
cipated demand. To assist the in- 
ventory control point in performing 
this task, all supply transaction 
documents, including user requisi- 
tions, are submitted to the inventory 
control point where they are proc- 
essed against a central file of stock 
status and other inventory informa- 
tion. The central file records the 
stock status, receipt, and issue ac- 
tivity of individual depots within 
the system complex. Since the cen- 
tral files are updated as transactions 
occur, the inventory manager makes 
purchase and distribution decisions 
on the basis of perpetually current 
demand and availability informa- 
tion. 

(b) Management of secondary items. 
Each of the Army commodity com- 
mands exercises worldwide supply 
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management of secondary items, in- 
cluding repair parts, from a closely 
supervised central inventory control 
point. At one time, all secondary 
items received approximately the 
same degree of attention in the de- 
termination of requirements. Stud- 
ies showed, however, that a rela- 
tively small number of items 
accounted for most of the dollar 
value of issues; therefore, varying 
degrees of control are now author- 
ized on the basis of annual dollar 
demand. Items are stratified accord- 
ing to value of annual demands 
upon the central depot system as 
low dollar value items ($0 to $5,000 
in annual demand), medium dollar 
value items (over $5,000 but not 
exceeding $25,000 in annual de- 
mand), and high dollar value items 
(in excess of $25,000 in annual de- 
mand) . Within the high-dollar cate- 
gory, there is also a super-high 
dollar stratum of items. These are 
selected by the Army Materiel Com- 
mand for worldwide asset reporting 
and comprehensive study. Depots 
are allowed to carry more stock of 
the low annual dollar demand items. 
A standard method for computing 
requirements for secondary items 
is established for use by all in- 
ventory control points (AR 710- 
45). 

(3) Steps in Determining Secondary 
Item Requirements. The following 
simplified procedures are used to de- 
termine requirements for the low- 
dollar-value items. The procedures for 
other categories are more detailed but 
are governed by the same general 
principles of supply control. The most 
important figure in supply control is 
the Average Quarterly Demand. This 
figure is computed by accumulating 
and averaging total demands (both 
recurring and nonrecurring) for some 
representative historic period. Then 



the Reorder Point is computed by 
considering lead time, safety level, 
and mobilization reserve factors to- 
gether with the rate of demand. The 
Reorder Poiht. j.s the minimum quan- 
tity of assets that must be maintained 
on h&n^&n^^;^imio. avoid supply 
failures. Whea the Reorder Point is 
reached, a new order is placed so that 
assets will be brought up to the Re- 
quirements Objective. The Require- 
ments Objective is therefore the max- 
imum . quantity' of : materiel to be 
maintained on 'ihahd' and on order to 
sustain current operations and satisfy 
reserve objectives. It is the sum of 
the mobilization reserve, procurement 
lead time/ safety -level, and reorder 
cycle quantities. In the case of low- 
dollar items, the actual computation 
and analysis is done by computer, and 
only exceptional cases are checked by 
• hand. ;.. 

(4) Relationship of Principal to Secondary 
Item Requirements. 
(a) Programing change factor. Fore- 
casts of principal item requirements 
form an important element in the 
computation of requirements for 
allied secondary items. A single 
item, such as a tractor of a certain 
make and model, may have hun- 
dreds of repair parts and acces- 
sories whose supply depends to a 
large (^tent Upon the future use and 
distribution of the end item. This 
relationship is particularly impor- 
tant When changes in the Army 
program affect requirements for 
any principal item. A "programing 
change factor" is computed by the 
commodity analyst to express the 
ratio between the current and pro- 
jected in-use ehd-item population. 
Programing change factors for sec- 
ondary items are projected for the 
balance of the current fiscal year 
and succeeding fiscal years. 
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(b) Implementation of programing 
change factors. The programing 
change factor cannot always be ap- 
plied directly. In many cases a re- 
pair part or accessory is used for 
more than one principal item, and 
program changes may affect differ- 
ent items in different ways. Gen- 
erally, both program changes and 
the requirements forecast that re- 
sults from them are plans and esti- 
mates, subject to variations and 
errors. Program changes will not 
take place immediately. Equipment 
will be turned in over a period of 
time, and it is very possible that 
those items remaining in the field 
will receive harder usage, resulting 
in a higher demand for spare parts 
and maintenance materials. In pro- 
jecting repair parts requirements, 
the commodity analyst interprets 
the programing change factor as a 
trend, along with other elements of 
data, such as demand experience 
and troop deployment. 

16-4. Maintenance Support 

a. Maintenance Planning and Materiel De- 
velopment for Maintainability. The most potent 
weapon system can become a logistics night- 
mare without sound planning. The necessity 
of early and continued consideration of main- 
tenance during the development of new materiel 
is fully recognized. Two maintenance objec- 
tives must be met before an item is issued to 
the ultimate user. First, the item must be de- 
signed and engineered for the maximum relia- 
bility and maintainability that is consistent 
with operational requirements. Maintainability 
is assured through review by maintenance en- 
gineers at specific in-process review points in 
the development process. Second, materiel 
development must be accompanied by a main- 
tenance support plan. This plan fixes the re- 
sponsibility for maintenance operations on 
appropriate maintenance echelons and insures 
that each item will be supported by the proper 
technical skills, repair parts, tools and test 
equipment, handling equipment, and technical 



publications, and by effective training and tech- 
nical assistance programs. 

b. In-Process Review. 

(1) General. The review of maintenance 
considerations arrived at during the 
various development phases of an item 
constitutes a critical step in mainte- 
nance planning. It is the means by 
which an item can be developed with 
optimum maintainability features and 
supported logistically upon issuance 
to the field. In-process reviews, dis- 
cussed in chapters 9 and 10, are con- 
ducted as an integral part of the ma- 
teriel development review program set 
forth in AR 705-5. 

(2) Factors Emphasized. The in-process 
review procedures provide that main- 
tenance considerations be given 
proper weight in relation to other 
item characteristics and operational 
considerations. Specifically, the fol- 
lowing support objectives are to be 
given the maximum possible emphasis 
at various stages of materiel develop- 
ment: 

(a) Reliability. 

(b) Reduction in technical skills (quan- 
tity and complexity) for mainte- 
nance of equipment. 

(c) Use of standard parts, components, 
modules, tools, and test equipment. 

(d) Interchangeability of parts, compo- 
nents, and modules. 

(e) Accessibility for adjustment and re- 
pair. 

(/) Reduction of frequency of repair. 

(g) Use of throwaway components. 

(h) Speed in fault isolation. 

(i) Reduction of repair time. 

c. Maintenance Support Planning. 

(1) Purpose. The purpose of maintenance 
support planning, and the guidance 
for preparing detailed maintenance 
and logistic support plans and sched- 
ules therefor, for the designated sup- 
portable end items, are found in AR 
750-6. The purpose of this planning 
is to integrate all elements of support 
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and to assure their availability before 
or at the time of equipment distribu- 
tion. Maintenance support planning 
begins with the development of the 
maintenance concept portion of the 
Qualitative Materiel Requirement. The 
planning then becomes more detailed 
and concrete as the equipment de- 
velopment progresses. Thus, at ap- 
propriate stages, it includes the review 
and evaluation of the equipment main- 
tainability and reliability characteris- 
tics, review of draft technical man- 
uals, the conduct and evaluation of the 
maintenance portion of equipment 
service tests, and ultimately the coor- 
dination of all training, technical as- 
sistance, and supply actions -that are 
required to support equipment de- 
liveries. Important vehicles of this 
planning are the maintenance support 
and logistic support plans, discussed 
below. 

(2) Maintenance Support Plans. This plan 
is a continuously updated plan. The 
initial plan may be prepared at the 
outset of development in the case of 
a military item, or in the procure- 
ment phase in the case of a commer- 
cial item. The plan contains narra- 
tive sections that describe the item, 
its uses, and general construction, and 
that set forth the framework of over- 
all program objectives. It then re- 
cords in detail the tasks and actions 
necessary to support equipment pro- 
grams properly at each phase of the 
development, production, and support 
life cycle. The plan for an end item, 
assemblage, or system will list major 
components and/or support equip- 
ments, and will include detailed plans 
for the various component and sup- 



port items as annexes to the basic 
plan. The agencies with commodity 
responsibility for the various compo- 
nents and/or support equipments pre- 
pare these annexes and submit them 
to the agency responsible for the end 
item. The end-item manager coor- 
dinates the actions of participating 
agencies, and guides the preparation 
of the total plan. The detailed sections 
of the plan deal with the following 
areas : 

(a) Trained military and civilian main- 
tenance personnel. 

(b) Requirements for new or changed 
military and civilian skills. 

(c) Military and civilian instructor and 
operator personnel. 

(d) Repair parts. 

(e) Special and common tools and test 
equipment. 

(/) Support and ground handling equip- 
ment. 

(g) Technical manuals. 

(h) Technical assistance. 

(i) Maintenance float. 

0") Modification work orders. 

(k) Calibration. 
(3) Logistic Support Plans. Logistic sup- 
port plans are prepared as required by 
the Deputy Chief of Staff for Logistics 
for specific end items. These plans 
must be completed at least 1 year be- 
fore the equipment is initially de- 
ployed to the field. It contains plan- 
ning data of interest to all participants 
in logistic support. However, it is 
particularly designed to assist field 
commanders in assuring the orderly 
deployment and support of new and 
complex systems, such as missile, fire 
distribution, combat surveillance, and 
aircraft systems. 



Section fl. TOTAL LIFE CYCLE COSTS 



16-5. General 

This section considers some difficult evalua- 
tion problems that arise from the fact that 
equipment reliability, maintainability, and 



other qualitative characteristics largely control 
subsequent support actions and costs. Under 
the present programing and budget structure, 
equipments costs in general are divided between 
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two distinct categories. There are, on the one 
hand, the investment costs supported by the 
Research, Development, Test, and Evaluation, 
Army, appropriation and by the Procurement 
of Equipment and Missiles, Army, appropria- 
tion. On the other hand, there are the operat- 
ing costs supported by the Operations and 
Maintenance, Army, appropriation. Despite 
many significant areas of trade-off between 
costs borne in development, production, and 
support, the traditional structure makes it diffi- 
cult to assess the total costs — both investment 
and operating — of specific systems, and ulti- 
mately to choose the best weapon in terms of 
cost and effectiveness from many alternatives. 

1 6-6. Goal of Total Life Cycle Cost Analysis 

a. The Concept. The goal of the total life 
cycle cost concept is fairly straightforward : to 
determine the total out-of-pocket expenditures 
that will result from the choice of one manu- 
facturer's equipment as opposed to that of 
another. If two equipment configurations are 
interchangeable, but one is offered at a lower 
unit price, a total analysis will indicate which of 
these two offerings is the less expensive in terms 
of total system costs. The analysis proceeds by 
assessing the impact of the two designs on total 
internal Army expense, as well as the money 
paid to the ultimate supplier, to determine 
which design results in the least overall cost 
to the Government. 

b. Developing a Comprehensive Control Sys- 
tem. If equipment selections are made without 
an analysis of total life cycle costs, contractors 
may develop a design that is highly competi- 
tive with other sources on a unit price basis 
but increases parts cost per overhaul, labor 
cost per overhaul, and component condemna- 
tions, and decreases the mean time between 
overhauls. Any of these factors represents an 
adverse trade-off to the Government. This situ- 
ation can be avoided by developing a system for 
comprehensive control of total life cycle costs 
in component selection decisions. In order to 
develop such a system, it is necessary to begin 
by amassing information on internal system 
costs that will be affected by the selection de- 
cision. Then an analytic model must be de- 



veloped, one that takes into consideration all 
costs associated with alternative supplier offer- 
ings over the complete life cycle of the equip- 
ment. Each of these requirements is discussed 
more fully below. 

16-7. Research of Cost Elements 

a. General Requirements. The total life cycle 
cost concept attempts to determine the lowest 
level of total cost (including investment and 
operating expenses) associated with alterna- 
tive manufacturer offerings. Effective appli- 
cation of this principle depends upon adequate 
determination of these internal expenses, and 
also imposes certain requirements on the meth- 
ods and criteria used in cost determination. 
First, it requires application of appropriate 
units of measure — in the case of operating and 
similar costs, the single line item; in the case 
of obsolescence and associated expenses, the 
average dollar value of inventory on hand over 
a given period. Second, the total cost system 
requires the inclusion of variable costs only; 
that is, costs that change in direct proportion 
to changes in the unit of measurement, whether 
the change is in the number of new parts cata- 
loged or the dollars of inventory on hand. 

b. Specific Elements. Some of the specific 
cost elements requiring study include the ex- 
pense that can be avoided if original equip- 
ment is purchased, rather than a new design 
developed. These costs include research and 
development expenses (if paid for by the Gov- 
ernment), plus a number of operating ex- 
penses, such as technical data and other as- 
sociated "software" costs, training costs, 
provisioning costs, costs of cataloging new 
parts added to the inventory, and allied data 
management and inventory management costs. 
Another group of costs that require study varies 
with the procurement and requisitioning ac- 
tivity that alternative equipment designs would 
involve. These costs include both initial and 
reprocurement expenses of equipment, and 
parts purchases. A third group of costs varies 
with the reparable or consumable nature of the 
equipment, and the other applications of the 
parts if the equipment is reparable. In most 
cases, parts that have many uses are not sub- 
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ject to as high an obsolescence risk as those 
that have few uses. The significant cost of this 
risk requires its inclusion in the overall anal- 
ysis. 

c. Costs Over Time. In addition to differ- 
ences in internal operating expenses, cost re- 
search should consider the cost implications of 
the possibility that choice between equipments 
may result in considerable differences in the 
length of the operating life cycle. In addition, 
the concept of present value (the time value 
of money) should be explored as it relates to 
the timing of both operating and investment 
expenditures. 

16-8. Development of a Total Cost System 
Formula 

Once the internal costs of operations are 
known, a formula (or analytic model) must be 
developed that allows for examination of these 



costs as they relate to alternative manufacturer 
offerings. The major requirement for an effec- 
tive formulation of the problem is its complete- 
ness : the model must allow for consideration of 
all possible inputs, including maintenance 
plans, support plans, supply plans, life of type 
data, parts consumption, labor costs, and cata- 
loging expenses. These costs must be developed 
for both the equipment and the parts (common 
and peculiar) required in its support. In addi- 
tion, the model must allow for answers in op- 
erational terms as well as in dollars, so that 
various elements of the calculation can be em- 
ployed to develop inputs into equipment per- 
formance requirements, such as the minimum 
acceptable time between overhaul or cost per 
overhaul. Finally, the model must also allow 
for consideration of alternative support plans : 
repair by the manufacturer, warranty of the 
equipment with all repair done by the manufac- 
turer, or in-house repair. 
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PART SIX 

OTHER AGENCIES WITH INTEREST IN RESEARCH 
AND DEVELOPMENT 

CHAPTER 17 
OTHER DEPARTMENT OF DEFENSE AGENCIES 



Section I. DEPARTMENT OF THE NAVY 



17-1. General 

This chapter and the two following discuss 
briefly organizations outside the Army that 
engage in research and development. The or- 
ganization of the Navy and Air Force, as re- 
lated to materiel development, will be described 
in this chapter. Chapter 18 deals with other 
Government agencies and chapter 19 with non- 
governmental organizations that may contrib- 
ute to the Army's materiel development pro- 
grams. 

17-2. Organization for Materiel Develop- 
ment 

a. Organization of the Department of the 
Navy is shown in figure 17-1. The Secretary 
of the Navy is responsible for the organization, 
operation, and administration of the Navy, in- 
cluding the development of materiel and equip- 
ment for the operating forces. The Assistant 
Secretary for Research and Development is 
responsible for development and implementa- 
tion of Navy policies and procedures for re- 
search and development. He manages the 
appropriation for the budgeting category Re- 
search, Development, Test, and Evaluation, 
Navy, and is chairman of the Navy's Research 
and Development Committee. Through his 
subordinate, the Chief of Naval Research, he 
manages the Office of Naval Research, and he 
is responsible for liaison between the Navy 



and the Director of Defense Research and En- 
gineering. 

b. The Chief of Naval Operations has prime 
responsibility for the Navy's operating forces. 
His staff, as a part of its planning and policy 
functions, develops materiel requirements for 
the operating forces and monitors the progress 
of materiel development. 

c. The development of Navy materiel is the 
responsibility of the Chief of Naval Materiel. 
He directs the activities of the Naval Materiel 
Support Establishment, which is comprised of 
four bureaus involved in research, development, 
production, and support of Navy materiel. Both 
the Chief of Naval Materiel and the Chief of 
Naval Operations report to the Secretary. Their 
activities in materiel development are discussed 
more fully in the following paragraphs. 

17-3. Chief of Naval Operations 

a. The Office of the Chief of Naval Opera- 
tions includes a number of Deputy Chiefs 
whose functions correspond closely to those of 
the Army's General Staff. They conduct the 
Navy's planning and develop operating concepts 
and materiel requirements. The Deputy Chief 
of Naval Operations for Development is directly 
concerned with Navy research, development, 
test, and evaluation programs, including the 
coordination and direction of weapons develop- 
ment. 
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Figure 17-1. Department of the Navy; 



6. For major development programs, Pro- 
gram Sponsors are designated in the Office of 
the Chief of Naval Operations to maintain co- 
ordination with the developing agency. The 
role of the Program Sponsor is the same as that 
of the Department of the Army Systems Staff 
Officer — to develop requirements and monitor 
project plans and progress, and serve as a cen- 
tral point of information within the Navy and 
between the Navy and the Office of the Secre- 
tary of Defense. 

17-4. Chief of Naval Material 

a. The Chief of Naval Material heads the 
Naval Material Support Establishment, es- 
tablished in 1963. The responsibilities and 
functions of the Naval Material Support Es- 
tablishment are similar to those of the Army 
Materiel Command. It is comprised of the 
Office of Naval Material and the four materiel 
bureaus of the Navy : the Bureau of Naval Weap- 



ons, the Bureau of Ships, the Bureau of Yards 
and Docks, and the Bureau of Supplies and 
Accounts. The organization of the. Naval Ma- 
terial Support Establishment is shown in figure 
17-2. 

b. The Office of Naval Material is the head- 
quarters staff organization of the Chief of 
Naval Material. It includes four Deputy Chiefs 
—for Programs and Financial Management, 
Material and Facilities, Development, arid Man- 
agement and Organization. They develop plans, 
policies, and procedures for the Naval Material 
Support Establishment as a whole. 

c. The Bureau of Naval Weapons has the re- 
sponsibility for research, development, acquisi- 
tion, and support of naval aircraft and ord- 
nance, as well as certain associated items such 
as photographic and meteorological equipment. 
Functional responsibility for materiel develop- 
ment rests with the Research, Development, 
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Figure 17-2. Organization of the Naval Material Support Establishment. 



Test, and Evaluation group of the Bureau, 
headed by an Assistant Chief. Coordination of 
Bureau activities and project management for 
designated systems is the responsibility of the 
Assistant Chief for Plans and Programs. The 
Bureau operates a number of laboratories and 
test facilities in support of its materiel develop- 
ment activities. Among these are the Naval 
Air Engineering Laboratory near Philadelphia, 
the Patuxent River Naval Air Test Center in 
Maryland, and the Naval Ordnance Teat Sta- 
tion in Califojen^ :v ; ; = : v .< ; ';' 

d. The Bur^O^'j^{^^MiV^^^ 
for research, development; inquisition, and sup- 
port of naval vessels and associated equipment,: 
including pro{»i]9ijc^ ;'j!3^?Bi»^^ft^" 
veillanoe, 

teriel .ie^dpiSi^flit 

under three ; ^i8tAnt -l^^^t^^^^t 
and Develbfimejnfc?/ TecMtilfejii fi^gkties; and 
Design, Shipbuilding, . tind S?Jie£ Maifttenaneei 
Planning and coordination of Byreau-wide ac~ 
tivities are the feapofcsjfcS&jr . : # Aasfstanfc 
Chief for £lans, Prpgrarna, arid Financial Man- 
agement, the Bureau of Navafc Weapons, 
the Bureau of Ships operates laboratories i and 
test facilities in support of materiel develop- 
ment. It also operates naval shipyards and 
other industrial facilities. 



e. The other two. bureaus iA the Naval Ma- 
terial Support Establishment— the Bureau of 
Yards and Docks and the Bureau of Supplies 
and Accounts — are less directly associated with 
the Navy's materiel development activities. The 
Bureau of Yards and Docks is responsible for 
construction of naval facilities, and in this 
capacity is actively engaged in the planning, 
design, and construction of special facilities for 
new materiel, such as training and test installa- 
tions, The Bureau of Supplies and Accounts is 
responsible for supply support/and thus is 
.involved in determining quantitative require- 
ments for itemfc entering the Navy supply sys- 

'0^0^^U^^ii^k -&e Naval Material 
ii^^'|^^8^^;^tQl»^ designation, of 
.pf^je&ti^ the Chief 

<# ?&v$l M!aM*ial % required when it is 
determined thai critical interfaces will exist 
ih the project with other military services or 
other Government agencies, or between materiel 
bureaus; or that there are major technical com- 
plexities or other special circumstances. Project 
managers are established at the bureau level 
when it is determined that the proposed project 
is for the most part wholly under the cognizance 
of the materiel bureau. 
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17-5. Office of Naval Research 

The Office of Naval Research is headed by 
the Chief of Naval Research, who reports to 
the Assistant Secretary for Research and De- 
velopment. The Office conducts research and 
exploratory development programs through 
branch offices and field installations, such as the 
Naval Research Laboratory in Washington, 
D.C., and the Naval Biological Laboratory in 
California. It is also active in the planning and 
coordination of research and exploratory de- 
velopment programs throughout the Navy, in 
collaboration with the Chief of Naval Opera- 
tions, the Chief of Naval Material, and the Com- 
mandant of the Marine Corps. 



1 7-6. The United States Marine Corps 

Although the Marine Corps has no materiel 
development organization of its own, it has a 
substantial requirement for the development of 
combat equipment. For the most part, this re- 
quirement is satisfied through the Navy's bu- 
reaus, particularly the Bureau of Naval Weap- 
ons. The Corps' responsibility for amphibious 
and land operations, however, involves a high 
degree of cooperation and coordination with 
the Army and Air Force as well as with the 
Navy. Much of its materiel is developed by the 
Army. 



Section II. DEPARTMENT OF THE AIR FORCE 



17-7. Organization for Materiel Develop- 
ment 

a. The organization of the Department of the 
Air Force is shown in figure 17-3. The Secre- 
tary of the Air Force is responsible for the 
organization, operation, and administration of 
the Air Force, including the development of 
materiel and equipment for the operating 
forces. The Assistant Secretary for Research 
and Development is responsible for the develop- 
ment and implementation of Air Force policies 
and procedures for research and development. 
His duties are essentially the same as those of 
his counterparts in the Army and Navy. 

b. The Chief of Staff of the Air Force is re- 
sponsible to the Secretary for the full range of 
Air Force activities, including materiel develop- 
ment. The Air Staff is the Air Force counter- 
part of the Army General Staff, with responsi- 
bility for planning and policy formulation. It 
is the primary focal point for the development 
of materiel requirements in the Air Force. 

c. The Air Force Systems Command has the 
responsibility for development and acquisition 
of new weapon systems and the conduct of re- 
lated research and development activities. 
When new items enter the Air Force inventory, 
logistics support is provided by the Air Force 
Logistics Command. 

17-4 



17-8. The Air Staff 

a. The Air Staff is the headquarters organi- 
zation of the Air Force Chief of Staff. The 
Deputy Chiefs and Assistant Chiefs develop 
plans, policies, and programs for implementa- 
tion of the field organization. The Deputy Chief 
of Staff for Research and Development has pri- 
mary responsibility for the planning and di- 
rection of Air Force research and development 
activities. The Air Staff also includes the 
United States Air Force Scientific Advisory 
Board, which reviews research and technologi- 
cal developments for their application to the 
Air Force mission, and reviews and evaluates 
Air Force long-range plans for research and 
development; the Chief Scientist, who serves 
as chief scientific adviser to the Chief of Staff ; 
and the Operations Analysis Office, which stud- 
ies and evaluates weapons and tactics, strategy, 
logistics, and other subjects to which the meth- 
ods of operations research are applicable. 

b. Like the Army and Navy, the Air Force 
headquarters organization designates officers to 
oversee the planning and implementation of 
major development programs. Called Program 
Element Monitors, they perform the same func- 
tion as the Army's Department of the Army 
Systems Staff Officers. 

1 7—9. Air Force Systems Command 

a. The Air Force Systems Command, estab- 
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Figure 17-3. Department of the Air Force. 



lished in 1961, is responsible for virtually all 
research and development activities in the Air 
Force. It includes seven divisions and ten field 
activities, in addition to the headquarters or- 
ganization. The organization of the Air Force 
Systems Command is shown in figure 17-4. 

b. The headquarters organization of the Air 
Force Systems Command includes eight Deputy 
Chiefs of Staff. Principal responsibility for 
materiel development lies with the Deputy 
Chief of Staff, Systems, whose duties include 
the development of management systems and 
procedures as well as the planning and de- 
velopment of weapon systems. 



c. The seven divisions of the Systems Com- 
mand include for systems development divi- 
sions and three divisions with specialized func- 
tional responsibility. The systems development 
divisions are the Aeronautical Systems Divi- 
sion at Wright-Patterson Air Force Base, Ohio 
(aircraft, manned aerospace craft, and asso- 
ciated ordnance and supporting systems) ; the 
Ballistic Systems Division at Norton Air Force 
Base, California (ballistic missile systems) ; 
the Electronic Systems Division at Hanscom 
Field, Massachusetts ( command and control 
systems) ; and the Space Systems Division at 
Inglewood, California (space programs). Each 
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of these divisions operates laboratory and test 
facilities, as well as managing system develop- 
ment projects. The three functional divisions 
are the Aerospace Medical Division at Brooks 
Air Force Base, Tex. (life sciences and medical 
research) ; the Foreign Technology Division at 
Wright-Patterson Air Force Base (aerospace 
technical intelligence) ; and the Research and 
Technology Division at Washington, D.C. (ap- 
plied research and advanced technology) . 

d. In addition to the divisions, the Systems 
Command operates seven field centers for re- 
search, development, and testing in support of 
the Command's materiel development program. 
They include development and test centers for 
aircraft, missiles, nuclear weapons, and com- 
mand and control systems. 

e. Project management in the Air Force is 
conducted at the systems divisions, each of 
which has several System Program Offices 
headed by System Program Directors. For ma- 
jor, high-priority projects the System Program 



Director reports to the Division Commander, 
with "redline" authority to communicate di- 
rectly to Systems Command headquarters in 
emergencies. Other System Program Directors 
report to the division's Deputy Commander for 
Systems Management. "Designated" systems 
are those which have been singled out for spe- 
cial management attention, whether the Di- 
rector reports to the Division Commander or 
the Deputy Commander. 

17-10. Air Force Logistics Command 

The Air Force Logistics Command is respon- 
sible for the logistics support of systems and 
equipment that have entered the Air Force in- 
ventory. In order to plan adequately for this 
activity and to facilitate the transfer of re- 
sponsibility from the Systems Command at the 
point of acceptance for operational use, the 
Logistics Command works closely with the Sys- 
tems Command during the development phase, 
maintaining a liaison staff in the System Pro- 
gram Office for planning purposes. 
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CHAPTER 18 
OTHER GOVERNMENT AGENCIES 



Section I. EXECUTIVE OFFICE OF THE PRESIDENT 



18-1. Introduction 

a. In addition to the Department of Defense 
agencies that play a role in materiel develop- 
ment, a number of other activities of the Fed- 
eral Government may also contribute to the 
process because of the nature of their respon- 
sibilities. The most predominant of these are 
the scientific and technological agencies of the 
Government. A knowledge and understanding 
of their functions and capabilities is important 
to a person engaged in any facet of Army re- 
search and development. They represent valua- 
ble resources for information and evaluation, 
and from time to time actually perform studies, 
tests, and development to fill Army needs. 
Army personnel frequently participate on 
panels and committees with representatives of 
these agencies, and have ready access to their 
capabilities. This chapter will examine the 
functions and responsibilities of these agencies, 
and will describe the role — actual or potential 
— that they may play in the process of materiel 
development. 

b. Many other governmental agencies and 
bodies not specifically mentioned in paragraphs 
18-5 through 18-15 also play important roles 
in, and have impact on materiel development. 
For example, to some extent, there must be co- 
operation and coordination between the mili- 
tary and the Departments of Agriculture and 
Health, Education, and Welfare in the develop- 
ment of Chemical, Biological and Radiological 
(CBR) materiel and medical service materiel. 
As another, but most important example, Con- 
gress also impacts on the process by their com- 
mittees' and subcommittees' method of review- 
ing the status of specific materiel development 
programs which require justification. 



18-2. Office of Science and Technology 

a. The Office of Science and Technology was 
established in the Executive Office of the Presi- 
dent in 1962. Its purpose is to advise and 
assist the President in developing policies and 
evaluating and coordinating programs, with 
the ultimate aim of assuring that science and 
technology are used most effectively in the in- 
terests of national security and the general wel- 
fare. 

b. This Office is charged with evaluating the 
major scientific and technological policies, 
plans, and programs of the various agencies 
of the Federal Government; harmonizing sci- 
ence and technology with national security and 
foreign policy ; and furthering science and tech- 
nology in the nation. It assesses the impact of 
scientific and technical developments and pro- 
grams on national policies. It reviews, inte- 
grates, and coordinates major Federal activi- 
ties in science and technology, taking into 
consideration similar activities being conducted 
by non-Federal resources and institutions. 
Finally, it is responsible for achieving close 
and harmonious relations with the scientific 
and engineering communities of the nation. 
By gaining their maximum contribution, the 
Office helps to strengthen science and tech- 
nology in the United States and the free world. 

c. Clearly, the functions and responsibilities 
assigned to the Office of Science and Technology 
place it in the position of a guide to the entire 
national storehouse of scientific and technical 
knowledge. It serves as the medium for deter- 
mining whether (and where) the know-how is 
available to permit the development of equip- 
ment to meet Army-conceived requirements. It 
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also suggests possible uses for the results of 
basic research in application to anticipated 
Army needs. 

18-3. The Federal Council for Science and 
Technology 

a. This Council, of which the Director of the 
Office of Science and Technology is chairman, 
was established in 1959 to promote closer co- 
operation among Federal agencies, to assist 
in the resolution of common problems, to im- 
prove planning and management in science and 
technology, and to assist the President with 
Federal programs that affect more than one 
agency. Like the Office of Science and Tech- 
nology, the Federal Council for Science and 
Technology is a clearinghouse for existing scien- 
tific and technical knowledge and a guide to the 
personnel and facilities that may be available 
for use in the development of materiel. 

b. In addition to the Director of ; the Office 
of Science and Technology, the Council's mem- 
bership includes officers of policy rank from 
eight departments and agencies of the Govern- 
ment. The Council has committees in various 



scientific and technological sectors, including 
materials research and development, scientific 
information, and scientific and technical per- 
sonnel. It also has a standing committee that 
concerns itself with the operations of Federal 
laboratories. The Office of Science and Tech- 
nology provides the secretariat for the Council. 

18-4. President's Science Advisory Com- 
mittee 

The Committee was established by the Presi- 
dent in 1951 within the Office of Defense Mobili- 
zation and reconstituted as the President's 
Science Advisory Committee and transferred 
to the White House in 1957. The membership 
was extended to 18 eminent scientists and en- 
gineers, drawn from private life. The Commit- 
tee has the responsibility of providing answers 
to questions raised by the President, to under- 
take assignments for him of an advisory kind, 
to mobilize the best scientific advice of the 
country in behalf of the Federal Government, 
and to recommend ways by which United States 
science and technology can be advanced to best 
serve the nation's security and welfare. 



Section II. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 



18-5. Mission and Programs 

a. The National Aeronautics and Space Ad- 
ministration was established in 1958. Its pur- 
pose is to carry out the national policy of in- 
suring that activities in space are devoted to 
peaceful purposes for the benefit of all man- 
kind. It is charged with conducting research 
to solve problems of flight within and outside 
the earth's atmosphere; with the development, 
construction, and testing of aeronautical and 
space vehicles ; and with the exploration of 
space. 

b. The programs of the National Aeronautics 
and Space Administration a're planned and di- 
rected by a headquarters organization in Wash- 
ington, D.C. The agency has three major pro- 
gram offices-^: or Manned Space Flight, Space 
Science and Applications, and Advanced Re- 
search and Technology. These programs are 
executed by the agency's field centers, which 



conduct research and development projects 
under guidance from the program offices. 

18-6. Relation to Army Materiel Develop- 
ment 

a. Although the charter of the National Aero- 
nautics and Space Administration restricts the 
agency to the peaceful uses of aeronautics and 
space, many of its programs have significant 
implications for Army materiel development. 
For example, space operations require the de- 
velopment of vehicles, propulsion methods, and 
guidance systems that may have application to 
Army needs in the advancement of missile tech- 
nology. The agency's responsibility for the de- 
velopment or aeronautical vehicles to operate 
within the atmospheric envelope produces scien- 
tific data and technical developments that have 
a bearing on the Army aviation program. Basic 
and applied research in electronics, materials, 
and other areas result in products and processes 
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designed to meet the rigorous conditions of 
operation in space, Many of these develop- 
ments, yielding lighter, smaller, stronger com- 
ponents and materials, can be applied to Army 
materiel development. 

b. In addition, technical personnel of the 
Army and the National Aeronautics and Space 
Administration work together on numerous 
projects and cooperate in the use of facilities. 
Thus the Army Aviation Laboratories at Fort 
Eustis, Va., use wind tunnels at the Langley 
Research Center, located a few miles away, 
for studies of aerodynamic shapes. 



c. Finally, it should be noted that the Na- 
tional Aeronautics and Space Administration 
provides information of value to the Army not 
only through its research and hardware de- 
velopment activities, but also through the data 
acquired by scientific satellites and probes of 
the atmosphere and near-space environment. 
For example, weather observation satellites 
that are developed, launched, and monitored by 
the agency for the United States Weather Bu- 
reau are a continuous source of data that are 
useful both for research and operational pur- 
poses. 



Section III. ATOMIC ENERGY COMMISSION 



1 8-7. Mission and Programs 

a. The Atomic Energy Commission was es- 
tablished by the Atomic Energy Act of 1946. 
It is the successor to the Manhattan Project, 
the Army operation that, during World War II, 
produced the first atomic bombs. 

b. The function of the Atomic Energy Com- 
mission is to provide and administer all pro- 
grams for the use of atomic energy, both for 
peaceful purposes and for defense and security. 
The Commission consists of five members, citi- 
zens of national stature, who advise the Presi- 
dent on matters relating to atomic energy. 
Members also act as a board of directors to 
oversee the operational activities of the organi- 
zation. 

c. The activities of the Commission are di- 
vided into two parts — operating and, regulatory. 
The General Manager controls all operating 
functions, including research and development, 
production, and information. The Director of 
Regulation concerns himself with licensing and 
regulatory and safety functions. The Commis- 
sion operates a number of field offices and in- 
stallations under the General Manager. These 
include both production facilities and research 
and development laboratories. 



18-8. Relation to Army Materiel Develop- 
ment 

a. The Atomic Energy Commission and the 
Department of Defense have complementary 
responsibilities for development of weapons, 
powerplants, and equipment using nuclear ener- 
gy. Military requirements for weapons and 
equipment are developed by the services and 
are transmitted to the Commission through the 
Defense Atomic Support Agency and the Direc- 
tor of Defense Research and Engineering. Ap- 
proved military characteristics are transmitted 
to the Commission through the Military Liaison 
Committee. This committee, an advisory body 
of the Atomic Energy Commission, consists of 
a civilian chairman and representatives of the 
three military departments. 

b. The Atomic Energy Commission is re- 
sponsible for the development and production 
of all nuclear warheads. However, the Army 
is responsible for the development of nuclear 
power reactor systems (exclusive of ship pro- 
pulsion and aerospace applications) for all mili- 
tary departments. Atomic Energy Commission 
resources are used to develop the reactor com- 
ponents; Army resources are used to develop 
the power conversion equipment. The two 
agencies collaborate on complete reactor sys- 
tems. 
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Section IV. DEPARTMENT OF COMMERCE 



18-9. General 

The Department of Commerce has several 
agencies of direct concern to Army research 
and development activity. The chief of these 
are the Bureau of Standards and the Weather 
Bureau. The Department has an Assistant 
Secretary for Science and Technology, who 
exercises supervision over the Bureau of Stand- 
ards, the Weather Bureau, and the Coast and 
Geodetic Survey. 

18-10. The National Bureau of Standards 

a. This Bureau has been in existence since 
1901 as the guardian of the nation's basic meas- 
urement standards. It is organized in four 
units, as follows: 

(1) The Institute for Basic Standards pro- 
vides the central basis for all stand- 
ards of physical measurement, and 
conducts research and fundamental 
physical phenomena. 

(2) The Institute for Materials Research 
studies the basic properties and be- 
havior of materials. 



(3) The Institute for Applied Technology 
provides a central clearinghouse for 
the collection and dissemination of 
scientific and technical information. 

(4) The Central Radio Propagation Lab- 
oratory collects, analyzes, and dis- 
seminates data on the propagation of 
electromagnetic waves and the use of 
electromagnetic systems. 

b. The activities of the Bureau of Standards 
in materials research, the collection of informa- 
tion, and radio propagation are all applicable 
to the Army's materiel development efforts. 

18-11. The Weather Bureau 

This Bureau is also an agency of great inter- 
est to the Army. Its research work in climatol- 
ogy and meteorology has direct application to 
Army needs, both in aviation and in ground 
operations. The Bureau chairs a National Co- 
ordinating Committee on Aviation Meteorology, 
composed of members from all Government 
agencies interested in aviation, including the 
Army. 



Section V. NATIONAL SCIENCE FOUNDATION 



18—12. Mission and Programs 

The principal purpose of the National Sci- 
ence Foundation, which was formed in 1950, 
is to strengthen basic research. It awards 
grants and contracts to universities and other 
nonprofit institutions in support of basic re- 
search, and also awards graduate fellowships in 
the sciences. It supports (through contracts) 
national centers where large facilities are made 
available for the use of qualified scientists (for 
instance, the National Radio Astronomy Obser- 
vatory). It also conducts research and evalua- 
tion in weather modification. It is concerned 
with programs for improving scientific educa- 
tion through increasing the competence of 
teachers, modernizing teaching materials, and 
providing science students who demonstrate 
unusual ability with the opportunity to obtain 
additional experience. Finally, the National 



Science Foundation is responsible for develop- 
ing and disseminating information about scien- 
tific resources, and for a program for coordina- 
tion of scientific information in the Federal 
Government. 

18-13. Relation to Army Materiel Develop- 
ment 

The National Science Foundation fills a role 
somewhat similar to those of the Office of 
Science and Technology and the Federal Council 
for Science and Technology as a possible source 
of information for the Army concerning scien- 
tific and technical knowledge and its possessors 
and practitioners. The Foundation is becoming 
increasingly important as the sponsor of funda- 
mental research in colleges and universities. 
The Army frequently works through the Na- 
tional Science Foundation in securing basic 
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research efforts that cannot be directly related 
to an Army Equipment need. The Foundation 
also provides scientific guidance and consulta- 



tion to other Government agencies. For ex- 
ample, it has conducted reviews of Army mate- 
rials research programs. 



Section VI. NATIONAL ACADEMY OF SCIENCES 



18-14. Mission and Programs 

a. The National Academy of Sciences is a 
quasi-governmental agency that dates back to 
the Lincoln Administration. It is an organiza- 
tion of distinguished scientists and engineers, 
dedicated to the furtherance of science and its 
use for the general welfare. It operates under 
congressional charter, but is not, strictly speak- 
ing, a Government agency. 

b. At the request of President Wilson in 
1916, the Academy organized the National Re- 
search Council as a measure of national pre- 
paredness. The purpose of the National Re- 
search Council is to stimulate research in the 
mathematical, physical, and biological sciences 
and in their application to engineering, medi- 
cine, and other useful arts, so that the national 
defense and the general welfare will be served. 

c. Both the Academy and the Research Coun- 
cil are organized in sections according to scien- 
tific disciplines (for example, mathematics, 
chemistry, physics, engineering, and so on). In 
these sections the Academy and Research Coun- 
cil bring together the most competent scientists 
and engineers in the country to consider prob- 
lems and to exchange information in further- 
ance of research. 

d. The Academy and the Research Council 
maintain no laboratories, but they do stimulate 
and support the work of individual scientists 
and coordinate investigations into broad prob- 
lems in research. Under their sponsorship con- 
ferences are held, technical committees meet, 
and surveys are made. Data are collected and 
collated. These organizations also sponsor 



scientific publications and research organiza- 
tions, and administer public and private funds 
for research projects and fellowships. The 
Academy and the Research Council administer 
several million dollars a year — funds that are 
provided by contributions, grants, contracts 
from Federal and state agencies, private in- 
dustries, foundations, scientific societies, and 
individuals. 

18-15. Relation to Army Materiel Develop- 
ment 

a. The Academy and its Research Council 
make up the national association of the coun- 
try's best scientific and technical brains. The 
Research Council, in particular, charged as it 
is with contributing to the strengthening of 
national defense, is an appropriate medium for 
the Army to consult in seeking solutions to 
problems in the development of basic scientific 
and technological capability that will permit the 
development of materiel to meet a foreseen 
need. 

b. The National Academy and the Research 
Council respond to the Army's requests for 
reviews of scientific studies. They can gather 
panels composed of the ablest men in particular 
disciplines to evaluate proposals for research 
or concept developments, or to suggest possible 
avenues for the solution of a problem. The 
Academy and the Council have recently re- 
viewed programs for oceanography and as- 
tronomy to provide guidance for the national 
effort in these fields. They have also completed 
a review on research management for the 
Congress. 
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CHAPTER 19 
NONGOVERNMENTAL ORGANIZATIONS 



Section I. GENERAL 



19-1. Introduction 

At various times a great many nongovern- 
mental agencies have participated in the re- 
search and development cycle for items of 
Army materiel. In fact, the Army relies heav- 
ily on such organizations in every phase of the 
cycle, from fundamental and applied research 
(which may be far in advance of any weapon 
idea) to feasibility studies, exploratory devel- 
opment that establishes the practicality of 
radically new ideas, and the design of the item. 

19-2. Basic Categories 

Two distinct kinds of such research and 
development organizations can be identified : 
commercial companies that are operated for 
profit, and agencies that do not have a profit 
objective. Within these broad categories many 
subdivisions can be made. For example, colleges 
and universities, institutions and foundations, 
and scientific societies all fall into the noncom- 
mercial category. Similarly, commercial com- 
panies may be production-oriented or research- 
oriented. The role of each of these kinds of 



nongovernmental organizations will be dis- 
cussed in this chapter. 

19-3. Funding Arrangements 

The Army can employ nongovernmental 
agencies in the research and development proc- 
ess in two ways : by contract and by grant. A 
contract is appropriate when an end product 
can be described and its delivery can be speci- 
fied. Contracts, therefore, are most appropriate 
in applied research and development, where the 
product to be paid for may be a study defined 
by detailed parameters, or an actual item of 
equipment. Where the specification of an end 
item is unforeseeable (and may also be unde- 
sirable) funds can be made available to support 
the research of an individual or a group into a 
broad area, without defining an expected result. 
For example, an Army grant supported a uni- 
versity investigation into the inhibition of 
enzymatic activity in foodstuffs. Although such 
research has an obvious relationship to the 
eventual production of preserved rations, speci- 
fying an end product and a delivery date might 
very well interfere with a thoroughly scientific 
investigation of the area under study. 



Section II. COLLEGES AND UNIVERSITIES 



1 9-4. Universities as a Repository of Talent 

The nation's colleges and universities possess 
much of the scientific talent that is essential to 
technological advances in materiel. Because of 
this talent, the Army looked early to the aca- 
demic world for assistance, and particularly for 
assistance at the basic research end of the re- 
search and development spectrum. 



19—5. The Balance Between Teaching and 
Research 

Universities, anxious to preserve the appro- 
priate balance between education and research, 
regard research both as a teaching tool and as 
a contributor to the general fund of scientific 
knowledge. Therefore, they prefer to confine 
their efforts to fundamental investigations that 
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can be integrated into their educational pro- 
grams. In cases where the demands of national 
defense have compelled universities to study 
applications, they have often opened labora- 
tories (operated separately from the universi- 
ties) which employ people to work solely on the 
applications contracts. 

19-6. Contractual Arrangements with Aca- 
demic Institutions 

Colleges and universities constitute the non- 
profit sector of the noncommercial scientific and 
technological agencies. Contracts for their serv- 
ices are negotiated to include reimbursement 
for costs, but no fee. 

19-7. Scope of Academic Involvement 

More than one hundred educational institu- 
tions have participated in military research and 
development work. Among them are such insti- 
tutions as Massachusetts Institute of Technol- 
ogy, Johns Hopkins University, the University 
of California, Harvard University, the Uni- 
versity of Michigan, the University of Chicago, 
Carnegie Institute of Technology, and Prince- 
ton University. 

19-8. Kinds of Work Performed 

The work done in university laboratories has 
been of almost endless variety. The Massa- 
chusetts Institute of Technology, for example, 
recently conducted Army studies on the be- 
havior of materials. Dartmouth College has 
done research in solid propellant combustion 
instability. Mississippi State's investigations 



into viscous flows have contributed to applied 
aerodynamics. Princeton, Georgia Institute of 
Technology, Virginia and Texas Universities 
have all done research for Army Aviation. 

19-9. Grants 

Grants are usually made on the initiative of 
the institution. When a university wishes finan- 
cial support for a research effort in which it 
believes the Army may be interested, it submits 
a proposal to the Army research activity having 
primary interest. The grant, when made, will 
specify the area of investigation and the person 
or group to be supported, but it will not lay 
down performance specifications. This system 
allows the researcher to follow wherever the 
trail leads him for as long as the funding 
permits. 

19-10. The Importance of These Organiza- 
tions to the Army 

The academic world will continue to be of 
great importance to Army research and devel- 
opment. The services of many of the country's 
leading scientists will be most readily obtain- 
able through the medium of the universities, 
and many embryonic scientists and engineers 
will be afforded educational opportunity 
through work on Army projects. Not only are 
the universities important for their direct 
participation in Army research and develop- 
ment; they are also the source of the funda- 
mental scientific and technological advances 
that provide the basis for progress in materiel 
development. 



Section III. INSTITUTIONS AND FOUNDATIONS 



1 9-1 1 . Categories of Laboratories and Re- 
search Institutes 

A variety of agencies other than universities 
and colleges are also essentially nonprofit in 
orientation and are available for military re- 
search and development. These laboratories and 
research institutes are of three kinds: those 
established by private foundations; those that 
grew out of university research and develop- 
ment activity ; and those created at the instance 



of military departments to meet specific re- 
search needs. 

19-12. Their Establishment and Role 

Some of the first research institutes in this 
country were established by funds donated by 
wealthy individuals or groups of people inter- 
ested in the furtherance of scientific research. 
For instance, Battelle Memorial Institute in 
Columbus, Ohio, was founded by the Gordon 
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Battelle Foundation. The Mellon Institute is an 
activity of the Mellon Foundation. Franklin 
Institute in Philadelphia was established by a 
group of citizens who felt a need for an organi- 
zation to pursue scientific research. Older in- 
stitutes of this kind originally had few de- 
mands made on them by the military. In recent 
years, however, they have become increasingly 
active in military research and development 
work. For example, the Flight Safety Founda- 
tion, which is supported in part by the Rocke- 
feller Foundation, does a great deal of study of 
crash effects for Army Aviation, and its find- 
ings have led to improvements in the design of 
seats, safety belts, and helmets. Another ex- 
ample is the Franklin Institute, which has 
performed tasks for the Army in airborne fire 
control and artillery design. 

19—13. University-Affiliated Research Insti- 
tutions 

The second category of interest to the Army 
consists of laboratories and research institu- 
tions that grew out of the rapid expansion of 
university work for the Government. In some 
cases these organizations were established as 
entities separate from their parent institutions 
when it became apparent that the demands of 
military research and development were creat- 
ing imbalances between research and teaching. 
In other cases, universities established separate 
laboratories at the request of the military. 
Among these university-sponsored laboratories 
are the following: 

a. Jet Propulsion Laboratory. The California 
Institute of Technology originally operated this 
facility for the Army, but now does so for the 
National Aeronautics and Space Administra- 
tion. It developed the experimental design for 
the Corporal missile. 

b. Argonne National Laboratory. This lab- 
oratory at the University of Chicago, now an 
agency of the Atomic Energy Commission, is 
widely known for its role in the development 
of the atomic fission process. 

c. Brookhaven Laboratories. Organized by 
an association of nine eastern universities, this 
institution, located in New York, is now an 
element of the Atomic Energy Commission. 



d. Los Alamos Laboratory. This facility was 
established by the University of California to 
do atomic research. It too is now part of the 
Atomic Energy Commission. 

e. The Radiation Laboratory. This research 
facility at the Massachusetts Institute of Tech- 
nology was headquarters for much of the re- 
search and development of radar. 

/. Cornell Aeronautical Laboratory. This 
agency of Cornell University performed ad- 
vanced concept development of the LaCrosse 
missile, and continues to do aerodynamics re- 
search work for the Army. 

19-14. Other Noncommercial Research In- 
stitutes 

The third category of noncommercial insti- 
tutes includes those created at the specific re- 
quest of the military departments to perform 
research and development tasks. Some of these 
are managed by universities, some by commer- 
cial companies, and others by self-contained 
managements. The chief characteristic that 
they have in common is that their programs 
and funding all derive from a military depart- 
ment. Some of the laboratories mentioned in 
the preceding paragraph began as integral ac- 
tivities of universities, but have since shifted 
over into this category. A number of the new 
organizations in the category are oriented 
primarily toward operations research. How- 
ever, they also do feasibility and concept 
studies for proposed weapon systems. 

19-15. Typical Organizations 

Typical organizations are the RAND Corpo- 
ration, which has carried on research for the 
Air Force for a number of years, and the 
Special Operations Research Office of American 
University, which performs a similar role for 
the Army. Newer creations are the Institute 
for Defense Analysis (the research arm of the 
Weapons Systems Evaluation Group of the 
Office of the Secretary of Defense) and Re- 
search Analysis Corporation, now a principal 
research and development agent of the Army. 

19-16. Research Analysis Corporation 

This Corporation devotes the greater part of 
its effort to its contract with the Department 
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of the Army. General staff supervision over 
this contract is exercised by the Chief of Re- 
search and Development. Requests or proposals 
for projects or research studies are submitted 
by Army agencies to the Chief of Research and 
Development, and the research program to be 
performed for the Army is worked out in co- 
ordination with the Corporation. Examples of 
studies undertaken by Research Analysis Cor- 
poration are the construction of a mathematical 
model to aid decision-making in research and 
development management, and a study of the 
Army's need for a manned surveillance Vertical 
Take-Off and Landing aircraft. 



19-17. Contractual Arrangements 

The laboratories and research institutes 
considered in this section usually operate on a 
not-for-profit basis. In other words, they are 
permitted to charge the Government fees (cus- 
tomarily smaller than those allowed commercial 
contractors) in addition to being reimbursed 
for costs. These fees are generally used to 
improve the physical plant, to provide working 
capital, or to finance research not supported by 
outside funds. 



Section IV. SCIENTIFIC SOCIETIES 



19—18. Introduction 

Scientific societies and associations play a 
vital role in the dissemination of scientific and 
technological information among the practi- 
tioners in the field. Every scientific discipline 
has at least one society devoted to its interest. 
The functions of these societies are to bring 
their members together in conventions, confer- 
ences, seminars, and symposia to discuss ad- 
vances in their fields, and to publish journals 
that disseminate information on the advance- 
ment of science. 

19-19. The Army and Learned Societies 

Army scientific and technical people are 
usually active members of the societies in their 
disciplines. They attend society meetings and 
receive society journals. Their active role is 
supplemented by the cooperation of the learned 
societies, many of which are willing to convene 
panels at the Army's request to consider re- 
search problems or to evaluate proposals for 
new systems. 

19-20. The Interdisciplinary Approach 

Solutions to Army problems frequently 
emerge from research in disciplines other than 



those to which the problem appears most di- 
rectly related. Because of this, it has become 
necessary for Army scientists to hold member- 
ship not only in the society of their own dis- 
cipline, but also in those of related specialties. 
Army Research and Development staff mem- 
bers are able to monitor forthcoming meetings 
through schedules that are published in tech- 
nical magazines. This helps insure their attend- 
ance at meetings of interest to the Army. 

19-21. Exchange of Information 

The Army scientific community is keenly 
aware of how essential the exchange of infor- 
mation is to technological advancement. It is 
generally conceded that highly automated cata- 
loging and indexing methods are needed to 
reduce the flood q: information to manageable 
proportions and'lj insure that pertinent new 
information is available to specialists in a 
timely manner. Society membership is useful, 
but the amount of time that Army personnel 
may devote to meetings of interest is limited. 
Various information-retrieval systems are now 
under development to supplement the exchange 
of ideas made possible through the learned 
societies. 



Section V. INDUSTRIAL RESEARCH DEPARTMENTS 

19-22. The Role of Industry in Research companies whose major interest is in large- 

Profit-making firms that engage in Army scale production; and companies that engage 
research and development are of two kinds: only in research and development, and are not 
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interested in production contracts. Most major 
manufacturing firms have found it necessary to 
establish elaborate research facilities in order 
to remain competitive in both commercial and 
Government markets. They seek development 
contracts in order to gain know-how for appli- 
cation to the production run of the completed 
weapon or system. Commercial industry is 
capable of handling a great many of the Army's 
research and development problems. Its efforts 
are primarily devoted to the later stages of the 
research and development cycle, but there are 
many cases in which commercial firms have 
done applied research, feasibility studies, con- 
cept studies, and advance design. 

19-23. Participation in Research and De- 
velopment 

a. In some cases commercial firms have op- 
erated not-for-profit laboratories or have per- 
formed not-for-profit contracts for the Army. 
For example, Rohm & Haas established a not- 
for-profit laboratory at Redstone Arsenal to do 
advanced research on solid propellants. In 
another instance, United Shoe Machinery Cor- 
poration conducted development on tank gun- 
loading devices, first on a cost reimbursement 
basis, and later with a small fee to compensate 
for disallowed costs. 

b. Commercial firms have also contributed, 
through their own initiative, to the develop- 
ment of Army systems and equipment. One 
example is the development of three genera- 
tions of Nike air defense missiles. The idea for 
the first of these, the Nike Ajax, was conceived 
by a Bell Telephone Laboratories' engineer, 
who proposed the substitution of a controllable 
missile with a missile-tracking radar for the 
antiaircraft projectile then in use. Bell Tele- 
phone Laboratories proceeded to determine the 
feasibility of such a system and to carry 
through its development. When small atomic 
warheads became available, Bell developed the 
longer-range, more sophisticated Nike Hercules, 
with atomic capability. When the need for an 
antimissile weapon was realized, this company 
conducted feasibility and design studies that 
resulted in the Nike Zeus. Another example is 
the development of the HAWK low-altitude air 
defense missile. The Army invited two firms 



to bid on the development of this system. A 
third firm, Raytheon, submitted an unsolicited 
proposal, and eventually received the contract. 
While Raytheon was developing the primary 
system, an alternative type of seeker system 
was also under development by Sanders As- 
sociates of Nashua, N.H. Still another example 
is the special-purpose individual weapon on 
which simultaneous independent development 
was conducted by Harrington and Richardson 
Company; Springfield Armory; Aircraft Arm- 
aments; and Olin Mathieson. 

c. Commercial firms are also engaged in 
more fundamental work. For example, the 
Arthur D. Little Company, which is solely a 
research organization and has no manufactur- 
ing facilities, performed studies relating to 
area saturation for various munitions. Similar- 
ly, Whittaker Corporation of San Diego has 
done research on matrixes of fiber glass for 
Army Aviation. 

d. A large number of weapon system con- 
tractors now maintain operations research 
groups to study the possibilities of new weap- 
ons. They frequently develop ideas that can 
lead to radical advances in weapons technology. 
For instance, LAW, the light antitank weapon, 
was developed without a contract by Flightex 
Fabrics as a follow-on effort to a development 
contract on shaped charges. 

T9-24. Army Exploitation of Industrial Re- 
search 

In summary, industry has an enormous 
range of capabilities, from fundamental re- 
search in the physical properties of materials 
to the development of complete weapon systems. 
It is often advantageous to place contracts for 
feasibility and concept studies simultaneously 
with industry and with nonprofit or not-for- 
profit organizations to insure that all of the 
most promising approaches are considered. 
Industry's efforts in the more fundamental 
aspects of research, undertaken at its own ex- 
pense for the purpose of enhancing competitive- 
ness, will also yield contributions of importance 
to the military. The Army must be alert to this 
potential in order to exploit discoveries made 
by industry, which give promise of contributing 
to the advancement of weapons technology. 
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APPENDIX B 

PERT/COST METHODOLOGY AND OUTPUT REPORTS 



B-1 . Network Methodology 

a. Definitions. To understand the fundamen- 
tals of the PERT networking technique, three 
important terms must be defined : 

(1) Event. A specific, definable accom- 
plishment in a project plan, recogniz- 
able at a particular instant in time. 
Events do not consume time or re- 
sources. They are represented in the 
network by a circle. 

(2) Activity. A work effort of a project 
that is represented on a network by 
an arrow. An activity may also simply 
represent a connection or interdepend- 
ency between two events in the net- 
work. An activity cannot be started 
until the event preceding it has oc- 
curred. 

(3) Dummy activity. A dummy activity 
shows restraints between events on 
the network, and does not represent 
the expenditure of resources or time. 
It may be represented on the network 
as if it were an activity with zero 
time, or it may be drawn as a dotted 
line. 

b. Estimating Time. After a network has 
been constructed, showing all events and activi- 
ties and their relationships, the next step is to 
estimate the elapsed time for each activity. 
There are two generally accepted approaches 
for establishing time estimates for each activ- 
ity on the network. One approach calls for es- 
tablishing a single time estimate, the other for 
establishing three estimates, which are then 
converted to a single time by a statistical ap- 
proximation for a stated resource allocation. 
With both methods, the time values are esti- 
mates of the elapsed time needed for completion 
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under normal operating conditions and without 
regard to calendar dates. Estimates can be 
made in terms of months, weeks, tenths of a 
week, and so on. The single-time-estimate ap- 
proach establishes one time value for each 
activity on the network. This estimate repre- 
sents the expected time (t e ) for the completion 
of the activity. The three-time-estimate meth- 
od requires the planners or the engineering 
supervisors to make an optimistic time estimate 
(a), a most likely time estimate (m), and a 
pessimistic time estimate (6) , for each activity. 
These estimates are denned as follows: 

(1) Optimistic Time Estimate (a) — the 
time in which the activity can be com- 
pleted if everything goes exceptionally 
well. It is estimated that an activity 
would have no more than one chance 
in a hundred of being completed with- 
in this time. 

(2) Most Likely Time Estimate (m) — the 
most realistic estimate of the time an 
activity might consume. This time 
would be expected to occur most often 
if the activity could be repeated a 
number of times under similar cir- 
cumstances. 

(3) Pessimistic Time Estimate (b) — the 
time required for an activity under 
adverse conditions. It is estimated 
that an activity would have no more 
than one chance in a hundred of ex- 
ceeding this amount of time. 

c. Computing Time Estimates. The three 
time estimates are converted to an expected 
(t e ) for each activity by means of a formula 
which is an approximation for estimating the 
mean of a special probability distribution 
known as the beta distribution. The formula is : 
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t e = a -f 4w -f b 
6 

where : 

t e = expected time in weeks 
o = optimistic time in weeks 
m ~ most likely time in weeks 
b = pessimistic time in weeks 

The results of the computations for t e for a 
simplified network are shown in figure B-l. The 
values below the activity line are the three time 
estimates. Once the time estimates have been 
made, they can be put into a computer to cal- 
culate the earliest expected time for an event 
(T E ), the latest allowable time for an event 
(T L ) , the critical path, and slack (*') . For large 
networks, it is certainly much easier and faster 
to use a computer if one is available with the 
necessary program. However, these computa- 
tions can be done manually, and for smaller 
networks, or where computer facilities are not 
readily available, manual computations may be 
preferred. The computations presented here 
are similar to those performed by the computer. 
They may be used by the technician as a guide 
for performing the calculations manually or as 
an explanation of the calculations performed by 
the computer. 

d. The Critical Path. The critical path con- 
sists of those sequential activities, each of 
which must be completed before the next one 
can begin. Delay in completing any activity on 
the critical path will cause an equivalent delay 
in succeeding activities. Thus the critical path 
is the longest time path through the network 
diagram and, as such, controls the schedule for 
the entire project. Determination of the critical 
path alerts the manager to the activities that 
are the most critical in terms of meeting sched- 
ules. When the manager knows which activities 
are on the critical path, he is able to utilize 
critical resources more effectively. Slack paths 
are sequences of activities having excess time 
in comparison to the critical path. These slack 
paths indicate to the manager where excess 
resources may exist. Thus, when the manager 
knows the critical path and the slack paths, he 
is in a better position to make time-cost-per- 
formance trade-offs. 



e. Earliest Time (T E ). The first step in 
determining the critical path is to determine 
the earliest possible time (called earliest times) 
for the Completion of each event. In calculating 
earliest times, start with the first event on the 
extreme left of the network, and proceed from 
left to right across the network, determining 
the earliest times for each event. The symbol 
that represents the earliest times is Te, and 
should be shown on the diagram with its as- 
sociated time value. This is determined by add- 
ing, to the value obtained at the last event, the 
time for the activity from the last event to this 
event (fig. B-2) . As an illustration, the earliest 
time (Tr) at event No. S is the T E value at 
event No. 1 (in this case 0) plus the activity 
time for activity 1-3 (in this case 6), which 
gives an earliest time for event No. 3 of 6. 
When an event is a merger point, all paths lead- 
ing to that event must be considered; the one 
with the longest time value should be selected. 
For example, the earliest time (T B ) for event 
No. 8 is 67, following the path from 7 to 8. 
Following path 3 to 8 would give a T E of 26 at 
No. 8, and path 4 to 8 would give a T E of 60 at 
No. 8, so path 7 to 8 is selected and the earliest 
time for event No. 8 is shown as 67. The earli- 
est time for the completion of the entire project 
is 91 weeks. 

/. Latest Time (T L ). The second step is to 
determine the latest possible time (called latest 
times) for completion of each event. The latest 
time is when an event should be completed if 
the final event is to be completed at a specified 
time. In calculating latest times, start with the 
final event on the network diagram, and move 
across the network from right to left, determin- 
ing the latest times for each event. The symbol 
that represents the latest times is 7V, ; it should 
be shown on the diagram with its associated 
time value. To start determining the latest 
times for all events on the network, the latest 
time for the final event must be fixed at some 
point — usually at the same time as Te for the 
final event. Starting with this value, the latest 
time for an event can be determined by sub- 
tracting the time for the activity from the suc- 
ceeding event to this event from the latest time 
value of the succeeding event (fig. B-2). For 
instance, the latest time (T L ) for event No. 10 
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is the T L value at event No. 12 (in this case 91) , 
minus the activity time for activity 10-12 (in 
this case 5), which gives a latest time for event 
No. 10 of 86. When an event is a burst point 
(comparable to a merger point for T Pj calcula- 
tions), all paths leading back to that event 
must be considered and the one with the lowest 
time value selected. For example, the latest 
time (T L ) for event No. 4 is 10, following the 
path from 6 to 4. Following path 8 to 4 would 
give a T L of 17 at No. 4, and path 5 to 4 would 
give a T L of 17 at No. 4. Path 6 to 4 gives the 
lowest value for T L at No. 4, so path 6 to 4 is 
selected and the latest time for event No. 4 is 
10. 

g. Event Slack (f). The third step is to 
determine the slack for each event on the net- 
work diagram. Event slack, represented by 
t', is the difference between the latest time 
value and the earliest time value at the par- 
ticular event, or t' = T L — T K . The slack at 
each event on the network diagram is deter- 
mined by making the calculation indicated 
above (fig. B-2) . It can be noted that, for some 
events, a zero slack condition exists. This indi- 
cates that the earliest and latest times for these 
events are identical. These points of zero slack 
help to determine the critical path, as points 
of zero slack fall on the critical path. 

h. Gross Scheduling. As a result of the above 
calculations to determine the critical path, 
basic information now exists for preparing 
gross schedules. The earliest time, T E , for the 
final event is compared with the directed date. 
If the T E date exceeds the directed date, re- 
evaluation of the network is required to recon- 
cile this difference. When this reconciliation 
has been made, estimates of the costs and re- 
sources for that particular plan are prepared. 

B-2. PERT/Cost Reports 

a. General. The basic information generated 
in the PERT/Cost technique may be summar- 
ized in several ways for reporting purposes. All 
PERT/Cost reports are interrelated in that 
they have a common foundation of network 
activities, Work Packages, and related time and 
cost data. However, each report emphasizes 
different levels, items, or aspects of the project. 

B-6 



The PERT/Cost reports given below are among 
the most important, and will provide the man- 
ager with timely information on the time and 
cost status of his project. 

b. Management Summary Report. The 
PERT/Cost Management Summary Report 
(fig. B-3) shows current and projected sched- 
ule and cost status of the total project and/or 
the individual contract and each of the major 
component items or elements within the proj- 
ect. The report is prepared at several levels of 
the Work Breakdown Structure. It may be 
prepared for all contracts or for a specified 
combination of contracts, depending upon the 
needs of management. The report may be 
machine-produced, but when it is manually pre- 
pared, the necessary information is derived 
from the Program/ Project Status Report c 
below. The first line of each Management Sum- 
mary Report shows (in the title block) signifi- 
cant information, such as contract number and 
reporting organization, for a summary item. 
Subsequent lines show each subdivision of that 
summary item at the next lower level of the 
Work Breakdown Structure. Thus, each page 
of the report is usually divided for distribution 
to appropriate Government and contractor 
managers. 

c. Program/ Project Status Report. The 
Program/Project Status Report (fig. B-4) is a 
comprehensive, computer-produced report. It 
is organized to reflect the end-item Work 
Breakdown Structure and provides time and 
cost information from the Work Package level 
up to the top of the Work Breakdown Structure. 
The first line of this report presents data for 
the summary item shown in the title block. 
Subsequent lines show all subdivisions of that 
item down to the Work Package levels (Work 
Packages may appear at different levels of the 
Work Breakdown Structure). The primary 
purpose of the Program/Project Status Report 
is as a backup for the Management Summary 
Report. The two reports contain similar infor- 
mation, but where the Management Summary 
Report highlights information for the manager, 
this report retains detail for the analyst. 

d. Organization Status Report. The Organi- 
zation Status Report (fig. B-5) provides oper- 
ating-level contractor managers with a detailed 
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Figure B-8. PERT/Cost Cost Outlook Report. 



breakdown of information from the store of 
data available in the PERT/Cost computer 
program. Several types of report may be pro- 
duced within this format by changing the 
sorting sequence of "Charge Number," "Re- 
sponsible Organization," "Performing Organi- 
zation," and "Resource Code." A summary 
report by performing organization may be 
prepared for the manager's use. 

e. Financial Plan and Status Report. The 
Financial Plan and Status Report (fig. B-6) 
provides data for a monthly comparison at any 
given level, of actual and/or latest revised esti- 
mates against planned costs, and thus serves as 
a tool for monitoring financial plans. Historical 
(prior-month) cumulative costs are shown for 
each charge number. Both incremental and 
cumulative costs by charge number are shown 
for each future month within the time period 
identified in the "Report Dates" block. The 



report is prepared for higher levels of manage- 
ment by printing only totals for each month. 

/. Cost of Work Report. The Cost of Work 
Report (fig. B-7) is a graphic equivalent of the 
•Financial Plan and Status Report. In addition, 
it shows the distribution of actual cost and the 
"Value for Work Performed" (see Army Ma- 
teriel Command Regulation 11-16 for further 
explanation of Value for Work Performed). 
The Cost of Work Report is manually prepared 
each month from data contained in the Finan- 
cial Plan and Status Report. 

g. Cost Outlook Report. The Cost Outlook 
Report (fig. B-8) shows for any given level 
and summary item the projected cost status at 
work completion. It also shows what the pro- 
jected cost was at every cycle previous to the 
current one, and thus provides for the recogni- 
tion of trends. Every month new projections 
are obtained from the Management Summary 
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Figure B-9. PERT /Cost 

Report to provide new entries for the Cost 
Outlook Report. This report is manually pre- 
pared by periodically plotting the projections 
obtained. The projections may be plotted by 
month for 2 years, after which the report is 
redrawn to show previous projections con- 
densed by year. Limit lines, established by the 
manager for each project, identify the values 



hedule Outlook Report. 

of overrun or underrun that require analysis to 
be submitted in narrative form. 

h. Schedule Outlook Report. This report is 
similar in format to the Cost Outlook Report. 
It relates to project schedule status at work 
completion. An example of the Schedule Out- 
look Report is shown in figure B-9. 
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(4) 
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By Order of the Secretary of the Army : 

HAROLD K. JOHNSON, 

General, United States Army, 
Official : Chief of Staff. 

KENNETH G. WICKHAM, 
Major General, United States Army, 
The Adjutant General. 

Distribution : 

To be distributed in accordance with DA Form 12-11 requirements for Logistics Materiel Management 
Requirements. 

ftU.S. Government Printing Office: 1S66— 250-504/5380A 
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